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OXYTOCTN Afl QNKTO AND VASO PR ggSIN WfAGONlSTS 



MELD' OF TJBLE JUNVElVTION '*•'•!.,'■ 

The present invention relates to novel non-peptide ocytocin agonists, and 
... to pharmaceutical compositions comprising such compound^. The. present in- 
vention also relates to the use of non-peptide oxytocin agonistsforthe Heat-- 
ment of cerlaih physiological disorders, such as erectile dysfunction andpri- 
nraty dystneuorrhoea. . *■ . • ■/' 

-\ - ' ■ • "*' ' 

BACKGROUND 

NeurovtoseaUiOrmories . _ _ / 

The neurophyseal hormones oxytocin (OT) and vasopressin (VP) are 
cycUcnonapeptides secrete'd by . the;posteri<)r pituitary 
oxy tocin is shown below... \ 

qonh 2 



id. The structure of 



HO 





• NH S. y o ' d 



o 



O' i- • 



20 



■ \ Vasoprpsih^ttf^ 
; uoa3 mplac^of isoleudrteandaxgnmie at position 8 mfrL#nt leucine. Both 
hormones arc pynthesise4 in VA» U larger precursors, ueurophysihs, which are • - * 
subject to .postradiational processing to release me matiir^ peptides. OT and : 
VP act througji.a fainily.of heptahelical receptors. Only onejbT.receptor has so • 
far.beeu well Characterised, while three. VP receptors are kno wn. These axe : 
designated me V ra , V lb and V 2 receptors: • • ." • : ' • .. 
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The first target organs to be identified for OT were the uterus, where ft 
is implicated iLthe onsetitud progress oflabonr, and inaranjary glands, .where 
it is involved in the/regulation of milk expression. Other organs also express 
OT Teceptors, 'and it is clear that OT has a range of physiological roles that 
have not beenllully elaboratedyet. In particular, it has been 'suggested that OT 
acting in the QNS is involved in the erectile response in males, and in the regu- 
• lation of female sexual arousal. For example, OT ; is erectogenic when adminis- 
tered Lev. to male rats. It also has erectogenic activity when; given Lv., butttie 
doses required^ are up to two orders of magnitude greater, which is consistent 
•with a central mode of action. j ■' 

' Vasopressin acts on the blood vessels, where it is a potent vasoconstric- 
tor, and on the 1 kidneys, where it promotes water reuptake leading to an antidiu- 
retic effect. • j 



. . i 
i 



15 Oxytocin aponists ttiid antagonists 

A number of peptide analogues of OT are known in the'literature. These 
includejboth agonists and-antagomsts. OT and Its agonists are-used, for exam-- 
nle, to accelerate labour and to: increase uterine muscle tone to contr ol pos*- 
partnni bleeding; and one antagonist, atosiban, has recendy been registered os a 
20 treatment for pWterm labour. However, thepeptidic nature of these com-. 

. pounds meansithat they are not likely to be bioavailabifc after oral. dosing or to 
• . ' cross efficiently into the CNS. In order to get drugs that can;be given orally ^ 
•and to be able to exploit die central effects of OT, attention hns increasingly . 
turned to non- Peptides. As a result, tiaeije are many publications describing 
25 uon-peptide OT antagonists in early-stage development, So far, however/there- 
have been no Reports of non-peptide. OT agonists. This is not unexpected, as it 
is generally hejld that it is easier to find a receptor antagi>nistj than an agonist. • 

So there remains a heed tor non-peptide OT receptor agonists. Such 
compounds sblould preferably be selective for the OT receptor over the VP re~ 
30 ceptors. They louldbe expected to-sbow therapeutic utility in niale and female- 
serial dysfunction, pjtf ticiilariy male erectile dysfunctibn, hi promoting labour, 
in controlling jpdst-paituni bleeding, in increasing milk let-down as well as a 
. number of other indications, ' ' . • * 
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Vasopressi n agonists and antagonists i 

The Vii receptor is riorauilly acted upon by the endogenous agonist 
ligand, arginuje vasopressin (AVP). AVP also acts on the and V 2 receptors. 
• It exerts a variety of biological effects in mammals including regulation of wa- 
ter and solute Secretion by the kidney. AVP is sunctiirally related to OT. 

The V| a , V lb , and V 2 , as well as the OT receptors^ are members of 
the super-family of seven transmembrane receptors known as'G-protein" cou- 
pled receptors. The V la receptor mediates phospholipase C activation and in- 
tracellular cal&um mobilisation. Localisation of the receptors includes blood 
platelets, blood vessels, liepatocytes,. brain and uterus-cervix. Thus a V Ia an- 
tagonist may liave effects on.any or all of these tissues. For Example, selective - 
V la antagonists have been cited as having clinical utility in primary dysmenor- 
rhoea, pre-termlabour, hypertension, Raynaud's disease,. brain oedema,.mo- 
tion sickness, pmall cell lung cancer, depression, anxiety, hyponatremia^ liver 
chrhosis and congestive heart failure. :.. . •• 

With i-ejspect to ptimaiy dysmenOrrhoea it h.as been proposed that myo- 
metrial activity is markedly increased in women with primary dysmeuorrhoea 
during menstruation. It is proposed that the myometrial ischemia Caused by 
increased.uterjne contractility might explain the menstrual pain. Furthermore, 
.on the first da^ of menstruation, Ingher-plasma concentrations of vasopressin' 
have been me.asutea in dysinenorrhoeal women' than in controls/- ' 

Iii healmy women wiuput dysmenonhoea, i^ 
sine-vasopressiivresu)ted in decreased uterine blood floiy, increased uterine 
' contractility and slight to moderate lilce-like pain, these effects being inhibited ; 
by a selective human V la receptor antagonist. (Bossmar T; ikmard R; Doberl - 
A; Akerlund lyl, Department of Obstetrics and Gynaecology: University flospi^ 
tal of Lund, Sweden feWHSH JOURNAL OF.OJBSTETRlds AND GYNAE- 
COLOGY (19p7 Apr), 1 GmUjU'L). Also, it is known mat vasopressin con- 
tracts human uterine arteries in a dose-dependent and -^mediated fashion 
. The ab.9ve evidence suggests that a V la antagonist would be auappro- 
pnate mid effective ti-eatmeiit for primary dysmenorrhea. Further evidence is 
taken floor the clinical study carried out on tlie selective V* antagonist : 
SR49059. ("Effect of SR49059, an orally active V lB vasopressin receptor an- , 
tagomst,mmepreventionofdysm T . • . 

Foumic-Llorei;, D.; Chassain, D.; Akerhmd, U. Sanofi Rech'erche, Clinical 
Development, Paris, Fr. BJOG (2000), 107(5), 614*619.). It v^as found that ~ 
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decrease in die 
•aiding placebo. 



there was a dose-related" decrease in pain and a dose-related 
arnount of additional pain-tilier taken compared to patients 

StnVDVIARY jpF THE INVENTION . | r 

The prejsent invention is based on a series of potent .and . specific GT re- 
ceptor agonist? (herein also called OT agonists) and/or VP receptor antagonists 
(herein also called VP antagonists) according to general formula' 1: 




n 



■"(CH 2 ), 



.• .. . I 

wlierein G 1 is a group according to general formula 2, 3, 4, ip, 6 or 7: 





A 11 ~ A 




\vherein:- 

10 - A 1 is CH 2 , cja(OH), Nfl, N-alkyl, O or S; . . 

. - A 2 is CH 2 , C ( H(OK), C(K)}of NH; 
» '. - A 3 is S, NH/jN-alkyl, -<#HCH- or -CH=N-; 
• - A n and A 5 are each CH orN; 
' -A 0 isCH'i,NH,N-a1kyrorO? . • _.• 

15 ' -A 7 andA ll are CbrN; •' 

-^A 8 and A 9 , are Ctf, N, NH, N(CH 2 ) a R. 7 or S; •'; . 



\ ■ 



N.fO^aniMM^l^* .^Hv'nUHftlH'Miri \l S ASM' VI i K\ « V-t-t«i ft ih ^"iNwtilWSHlPI'iiW 



Empf ansszei t U.Reb. .16:1*4 



I 



10 



15 



20 



- A 10 is -CH=GH- CH, N,NH; N-(CH 2 ) d -R 7 or S; I 
. - A 12 and A 13 are N or C and 

- A 14 , A 15 andjA 16 ace NH, N-CH 3 , S, N or CH, • \ 

provided that iiot more than one of A 0 , A 9 and A 10 is NH, N-CCHz^R 7 or S; 
-that A and Aj 1 are not both simultaneously N; that neither A 7 nor A 11 is N if 
one of A 8 , A 9 - and A 10 is NH, N-(CH 2 ) d -R 7 or S;; that if A 1 * is not -CH=CH- ~ 
then one of A 8 , A 9 and A 10 is NH, N-(CH 2 ) U -R 7 or S or one) of A 7 and A 1 1 is N; ' 
that not more jhan one of A] 4 , A lS and A 16 is NH, N-CH 3 or| S; that A 12 and ' 
A 13 are not bojth simultaneously N; that if one of A 14 , A 15 an'd A ,<J is NH, 
N~CH 3 or S tlien A 12 - and A 13 are both C; and that one of A 1 ; 4 , A 15 and A 16 is . 
NH,N-CH 3 o|rSoroneofA ,2 and-A l3 isN; P.; 
-X^sOorNH.; • ' : : 

- R , R and Rr are each H, alkyl, O-alkyl, F, CI or Br; 

- R 4 is H, alkyl, optionally substituted phenyl, pyridyl, thienyl or furyl, or is . • 

~(ch 2 )c-r 8: j ; • 1 . . 

-R andR are each, mdependentiy of each otiier, : altyl, Ar or-(CH 2 ) r Ar, 
. where Ar is optionally subsaHuted phenyl or thienyl; . j. 

- R 7 and R B are each 5 independently of each omW,' H, alkyl, optionally substi- 
tuted phenyl, pyridyl; thienyl Or furyl, F, OH, O-allcyl, S-allcyl, O-ocyl, NH 2 , 
NH-alkyU N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 Hi C0 2 -aJkyl, GONH 2 , • 



CONH-alkyr; 
- a is 1 or 2, b 

3. . ' 



CON(alkyl) 2 , CN or CF 3 ; 

is 1, 2 or 3, c is 1 or 2, d is 1, 2 or.3; e is i, 2 or 3 and f is 1, 2 or 
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30 
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According to a first aspect, the present invention relates to novel OT 
agonists and/or VP~antagoriiste, and in particular specific antagonists of the V, a 
. receptor, and ipharmaceuticaljy acceptable salts thereof. j ♦ ' 

' According to a second aspect, the present invention relates to pharma- 
ceutical compositions comprising these novel compounds; 4hich compositions 
are useful for the treatment of, inter alia, male erectile dysnlnction and primary 
dysmenorrhoea^ - - • ; 

According to a third aspect, the present invention relates to/the use of 
. these novel compounds for the. manufacture of a pharmaceutical composition 
for the treatment of erectile dysfunction. ;. \ " 
According to a fourth aspect^ the present invention relates to the use of 
the compounds in the above mentioned series of potent and specific OT recep^ 
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tor agonists and/or VP receptor antagonists for the manufacture of a pharma- 
ceutical composition for ti-eatment of dysmenorrhoea. ... | ' • 

• Accord'hig to further aspects, the present invention relates to the use of 
the above mentioned compounds aim compositions in therapy and to therapeu- 
tic methods whereinjthe above mentioned compounds and compositions are ... 
used, - i 

DETAILED JDESCRIPTION OF THE INVENTION . . 

Thus, according to the first aspect, the present invention relates to novel 
specific OT. agonists and/or novel specific V lm antagonists. These compounds 
are benzyl carbamates and ureas having the general formula! 1: 




r (QHa)e j 



• x y N ; ( CH 2 ) b 

O 



In this general! formula the subs'tituents ;R l , R 2 and R 3 arej independently of 
... each other, selected fo^^ 

and the halogens fluorine (P), chlorine (CI) and bromine (Br). Preferably, at • 
15 • least one of R], R 2 and R 3 is H and at least one is not H. More preferably, two 

'of R', R 2 and R 3 axe H, and the other isan alkyl group; anOralkyl BWP or a . . 

' halogen.- ■ • 7j • . ',.!*• 

• • . The linking group X 1 is selected from oxygen (O) and unsubstituted iu- 

• trogen (NH). Preferably, X\.isNH. '• * ' • 1 
20 The integer a may be f or 2, and me mteg^ 

bly a is 1 .and b is 2-such that this riDg is a piperazine.. 

The sub'stituent R 4 is selected from H, alkyl groups, alkenyl groups, al- 
kynyl groups, optionally substituted phenyl, optionally substituted thienyl, op- 
- uoiially substituted fuiyl, optionally substituted/pyridyl, , pyrrolyl, pyrazdlyl, 
25 • bnidazoly), oxazolyl, isoxiizolyl, thiazblyl arid isothiazolyi-groups, a group - 
(CH 2 )eR 8 , wherein e is 1, 2, 3 of4, -CH 2 -CH=CH-CHi-R°, -CH^CsC-CIVR 8 . 
-(CHj) 8 -CH(OH)-(CH 2 )icR 5 » wherein g and h are, independently of each other, 
• 1- or 2, -(CH2)i|-0-(CH 2 )j-R 8 wherein i and j are, independently of each other, I 
or 2, and 
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wherein R» is p elected from H, F, CF 3 , alkyl groups, alkenyi groups, alkynyl 
groups, acyl groups, O-alkyl groups, S-alkyl groups, O-aeyl! groups, hydroxy^- 
alkyl groups, amino groups such asNEfe, NH-alkyI, NCaucyl)*, l-pyrrolidinyl 
l-pipendinyl,(md4-morpholinyl, NH-acyl, N(alkyl)-acyl, CO a H C0 2 ra1kyl ' ' 
CONH 2 , CONH-alkyl, C0N(alkyl) 2 , CN and optionally, substituted phenyl 
optionaUy substituted pyridyl, optionally substituted thienylj optionally substi- 
tuted furyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted iniidezolyl, optionally substituted. oxaUlyl, optionally 
substituted isoxazolyl, optionally substituted thiazolyl and optionally substi- 
tuted isothiazOlyl groups. Suitable optional substituents for the^heiiyl, pyridyl 
thienyl, furyl, |P yrrolyl, pyrazolyl, unidazolyl, oxazolyl, isoxazolyl, thiaz6lyl * 
and ^otiuazolyl groups hi R 4 and ^ include F, CI, Br, CF 3 , alkyl groups, 0H 
0-^lgi'oups,hy(hoxyalkyl groups, annno^.^ .' , 

^dNCallcyl^NH^ . - 

alkyl, CON(alkyl)i oxadiazolyi; thiadiazolyl, CN and NO* iThe phenyl 
pyridyl, tbien^l furyl; pyrrolyl, pyrazolyl, inndazolyl, oiazolyl, isoxazolyl thi- 
azolyi or isotiuazolyl group may We up to three SUch substituents which may 
be tlie same or different. • . . • j • • 

the groupG'is kdisubstituted nitrogen such that fhJ C(=0)-G' bdndis- 
an amide bonf Q 1 is selected from an acyclic group according to general for- 
mula 2, a fused bicyclhrgipup ^ according to general formulae 3,' 4 and 5 and a 
rased tricyclic .group according to general formulae <> and 7; • . 



N 
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In general formula 2, R 5 andR 6 are, independently of each other, se- 
lected from alkyl, Ar and -(CH^Ar, wherein i %s 1, 2 or 3 and Ar is selected 
from optionally substituted, thienyl and optionally substituted phenyl. Suitable 
substituents fcjr the phenyl group are alkyl groups, OH, allcoxy groups, halo- 
gens, NH 2 , NH-alkyl aiid N(alkyl) 2 . The phenyl group May te substituted with ^ 
up t6 three such substituents which may be the same or different. 

in genejral formula 3, A 1 is selected from CH 2 , CH(pH) f "NH; N-alkyl, 
O and S. A 2 il selected from CH*. CH(OH), C(~0) andNH* and c is I or 2, 
preferably 2- it is preferred that when A 2 is NH then A' is |CH 2 , It is also pre- 
ferred that when A 2 * is C(-6),then A' .is NH. or N-alkyl: ■'!._'• 
. . In general formulae 3, <kand 1, A 3 is selected from S, ! NH, N-alkyl, 
-CH=CH- an ! d-:-CH=N--and A 4 , and A 5 are each, independently of each other, 
Selected from CH.andN. In a preferred embodhrieinyA 3 is S and A 4 and A? are. 
both CH, so as to form a tliiophene ring. In another preferred embodiment, A 
is -CH=CH- and A 4 and A 5 ar<Tboth CH, so as to form a benzene ring. In an- 
other preferred embodimen t, A 3 is -CH=N- and A 4 and A 5 ke both CH, so as^ 
to form a pyridine ring. In another preferred embodiment, A 3 is -CH=CH-, A 
" is CH and A 5 is N,jigain so as to form a pyridine ring. ' • . T . 

hi genelal formulae 4 and 6, A 6 is selected froih CH 2 , NH, N-alkyl and 
• 0, A 7 and A 1 \ jare, independently of each odier, selected fromC and N, A 8 and 
A** are, indepekdently of eaclx other, selected from CH, N, NH, N*-(CH2)«r-R 
and S,'aud A l0 | is selected from -CH-CH-, CH, N, NH,N-(CH 2 ),r-R 7 and S. 
wherein d is V, 2 or 3 and R 2 jis selected from H,.F, CF 3 , alkyl groups, QH, O- 
alkyl groups, i-alkyi.group§,. 6-acyl groups, amnio groups such as NH 2 , NH- 
alkyl and NCalkyl)/, NI-I-acyL N(allcyl)-acyl, C0 2 ft, C0 2 -allcyl v CONH 2 , 
CONH-alkyl, fcoN(a]kyl) 2j CN and optionaUy^substituted phenyl groups, Suit- 
able optional s'utosntuents'for tTie phenyl groups inR 7 include F, CI, Br, GF 3 , 
alkyl groups, (!)-alkyl groups* amino groups such as NH 2 , NH-alkyl and • 
N(allcyl) 2 , NH'acyl, NCalkyfl-acylj C0 2 H, CO^alkyl, CONH 2 , CONH-alkyl, 
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CQNCalkylK CN and N0 2 -The phenyl group may have up to three such sub- 
stitaents which may be thesafne or ctifferent. 

The ring constituted by A 7 , A 8 , A 9 , A 10 and A 11 is aro'matic, and accord- 
ingly the groups must satisfy certain requirements. When a! 0 is ^-CH=CH- the 
ring is a six-ineinberedring. As such, it can only comprise atoms'of the type 
-C(R)= and -W= Hence A 7 and A 11 must both be C and A 8 iand A 9 must be' 
either CH orK: When A 10 is not -CH=CH- then the ring isjafive-membered 
ring. In tins case one, and only one, of .the atoms in the ring Wst be S or a 
trigonal nitrogen. In this context; a "trigonal nitrogen" is a iitrogen atom 
linked covalei^tly to three different atonis. Two of these ator>is are the hnrnedi- 
ate neighbour;* to the nitrogen torn in the five-mpmbered ring. Hie third is a 
hydrogen, carbon or olher atom linked to tlie five-memberedririg. Thus it fol- 
lows, that, wlvjn A 10 is not ^CH=CH- then one (and only onje) of A 7 , A°, A 9 , 
A 10 and A" must be S or a trigonal nitrogen. Hence the seteprioriof A 7 , A^ A 9 , 
A ,0 and A 11 iss subject to the following restrictions: . j'- . ' 
1) If A 10 is 'not -CH^CH^tlien one of A 8 , A 9 arid A 10 * is OT, N-(CH 2 )d-R 7 '■• 
or S or one of A and A 11 is N. | 
Not morjs than one of A 8 , A 9 and A 10 may be NH, N^CH^R 7 or S. 
A 7 and A." u^y notboth snnultaueoiislybeN. ' . j ' 
Neither A 7 - nor A 11 may be N if one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 
* or S ■ j ; • 

^ .Iri a preferred embodiment A? is NH. In'auothetpreieW'embodimeht,* 
A is NH orN-(CH 2 )d-R 7 . In on even more preferred embodiment, A 8 is NH 
orN-(GH 2 ) 1 r-RVandA 9 isNandA ,0 isCH. - • '.j. 

hi gene^l formulae 5 and 7, A 12 and A 13 ate selected 5 ' WN and C and 
A ,A and A are selected from NH, N-CH 3 , S, N and CH, Again, these 
atoms constitute an aromatic five-membered ring and so there must be one and 
only one, S or trigonal nitrogen. Hence the selection of A ,z ,Ja" A 14 , A 15 and - 
A is subject to the- following restrictions. • V ' 

1) OneofAH A 15 and A^is-NH, N-CH 3 Or8 or 6ne-of A 12 aiMA^isN 

2) NotmorethanoneofA^A l5 andA ,c isNH,N-^H3irS ; 

3) A and X 13 m.ay not both simultaneously be N 

4) If one of A 1 * A" and A" is NH, N-CH 3 or S then A 12 ' and A 13 are both.C 
A^dhe^ 

lower alkyl grbiips, i.e. saturated hydrocarbon groups of betUm one and six • 
carbon atoms, jincluding linear, branched aiid. cyclic alkyl groups. Examples of 



'2) 
'3) 
• 4) 
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"alkyl" include, but are not limited to: C, - methyl, Cj - ethyl, C 3 -propyl, tso- 
.propyl, cycloijropyl, ~Ci - n-Tratyl, sec-butyl, isobutyV.tert-bi|tyl,.cyclobutyl, 
•. cyclopropylmethyl, wetbylcycloprqpyi, C 5 - n-pentyl; neopentyi, cyclopro- 
pylethyl, dimemylcyclopropyV, mid C 6 - n-hexyl, cyclohexyj, bicy- 

5 clo[3.1.0]hexyl. .J , 

The terin "alkenyl" or "alkenyl group" denotes a lower allcenyl group, 
i.e. a mono-unsaturated hydrocarbon group of between two and six carbon at- • 
oms, including linear, branched and cycMc alkenyl groups.' fixampies of ?al- 
konyl" iucludi but are not limited to: C 2 * vinyl, C 3 - allyl, t-niethylvinyl, 1~ 
10 propenyl, C 4 4»ut-J-enyl,but-2-enyl,methallyl. • •. !. 

The term "allcynyl" or "allcynyl group" denotes a lower alkynyl group, 
u6. an unsaturated hydrocarbon group of between two and syx carbon atoms 
which mcludes a carbon-carbon triple bond, ificluding linear, branched and 
cyclic alkynylj groups. Examples of "tdkyuyl" include, but ate not tainted to: 
15 C 2 -emyuyl,G3-propargyl r l-propynyl. j « 

The term "hydroxyalkyr denotes an allcyl group as defined above in 
which one or inore'of the hydrogen atoms are replaced by hydroxyl groups 
• (OH). In general, not more than one hydroxyl group will be Winched to any 
• . particular carbon aton\wHhin the hydroxalkyf group, Exaunsles of hydroxyal- • 
20 kyl groups uichide,but arc not limited to: hydroxymethyr(HOCH 2 ), 1- * 
hydroxyethyl (CH 3 CH(OH))j 2-hydroxyethyl (HOCHzCHi)^ 1,2- . 
dilvydroxyetlvyl (HOCH 2 CH(OH)) 4^hydroxy-2-pentyl i 
(CH 3 CH(Orr}CH 2 CH(CH3)),and4-hydroxycyclohexyl. j . 

The terin "acyl" denotes a group R-C(=0),. where R is H, a saturated or 
25 • unsaturated hydrocarbon moiety of up to seven carbon atoirip or .a pyridyl or 
thiehyl group. Examines of acyl groups^include, but are not lunited to: Ibrmyl, 
acetyl, pivaloyl, benzoyl and nicotinoyl. . - | . ' : 

The compounds according to the present invention generally contain a 
basic liitrbgenjatom and .so are capable of forming addition salts .with protic . . 
'30 . acids such as hydrochloric acid", sulphuric acid, phosphoric acid, acetic acid, 
trifluoroacctic|acid, benzoic acid, inalcic acid, citric acid, fuinaric acid, 
memanesulph&nic. acid and the like. The compounds of the present invention 
may also contain an acidic group, such as a carboxylic acid group at R7 or R8 
These compounds may exist as inner salts (zwitterions) or "as salts such as so- 
35 dium, potassium, magnesium, calcium or tetm-aticylammomum salts. To the 

. .:• • ■■ . ■ - i • .' ' 

•■ ' • I , . : ' • ' ■ 
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extent that such salts are pharthaceutically acceptable, they are included within 
the scope of tTfie present invention. : - . . ' 

The cohrpoonds according to die present invention nky have one or 
more stereogeirTc centres ("asyimnetric carbon atoms") and so may exhibit dp- 
ticai isomerism. The scope .oflhe present invention includes all epimers, enan- 
tiomers. and diastereomers of compounds according to general formula 1, in- 
cluding smglej isomers, mixtures and racemates. : - 

Particularly preferred embodiments within the present invention are . 
those compounds that combine two or more of the preferred features described 
above. 

One subh particularly preferred embodiment is a ufe«j according to gen- 



eral formula 




8 



1- 



15 



In general formula 8, RVR* -R^j R? and G 1 are as previously defined. . 

• Another particularly-preferred embodiment is a comp'oimd according to 
general formula 9, which corresponds to.a componnd according to general 
formula 1 in which G 1 is a group according to general formula 6 wherein A 4 , 
A and A ardail CH, A 6 is NH, A 7 and A 11 are both C, A 8 is N(CaH 2 )dR 7 and 
A'isN. . . • i 
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iagWal formula 9, R 1 , R*; R 3 , R 4 ,R 7 > A 3 , X 1 , a, b andd aie topr?viou?ly 

. defined- j- . •• ; ' V* 

A most preferred embodiment is a compound accbrdmg to general for- 



mula 10. 



• T[CH 2 VR' 



T ' 




...I 



I 



5 In general forinuld 10, R 1 , R 2 , R 3 , R 4 , R 7 , A 3 and d arc as previously defined. ■ 

Individual preferred compounds within the invention! include: 
'• 4-(3,3iimemyl-bu1yl)Tpipera2sm 

mothyl-4,10^ ihydro-3H4;3,4, 9-tetiaaza4>euio[fJa^lene-9rCOTponyl)- : ^ 

benzylamide; .•.:=.. 
10 . .4-(2-Ofelopropyl-e%l)-pipera^ 

. • inetliyl-^lp-dilty^ 
'benzylamide;. •■ , ' j".'.- •' 

'. .. . . . 4.dydopropylm^ . / 

'..* : 'methyl^l.0-dtaydro-3H-2^^ . 

15- beiizylamide; I /•• ■ .!'.-.. ••' • 

4-CycloprbpynnethyVpiper^ 
"•• merayM,10fdmy&o-3H-2,3,4^9-^^^ 

benzylamide; ... - • • !.. '• 

V . • 4-(2-Hydroxyme%l-cy^ ¥* d " 
20 • 2*merayl^(3jracmyt^ 

. caxbonyl)-benzylamide; ' . .. ■ 

• 4-(3-Methyl-butyl)-piperaziiie-l -caxboxylic acid 2-methylyl-(3-raethy!- 
4, 1 6-dui3 f dro-3Hr2 ,3 ,4 ,9-tetim2a-benzo[f]azuierie^ 
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4-Cyclopeutylmethyl-pipera2iae-l-carboxylic acid 2-nigthyl^.(3. 
™ethyl-440-d^ydro-3H-2,3^^ 
benzylainide; | 

4-Cyclohexylmethyl-piperazirie-l-carbaxyhc acid 2-methyl-4-(3^ 
methyl^0-dmydro-3H-2,3,4,9^^^^^ 
beuzylaraide; j j 

■ ; 4-Cyclopropylraedxyl-piperazine-l-carbo^Uc acid 3ichloro-4-(3- < 
me*yi^40-^hydt5-3H-2,3,4^-tetraazft.be^ " 
benzylamidej •..{.. 

4-Cycl6butyImetliy]-piperazine-l-carboxylic acid 3-chlorc-4-(3-jnethyl 
>M0-difcydro-3^^ 

4-Cyciobutylnie&yl-pip e i a ane-i-caiboxylic.acid 2-ikethyl-4-(3- 

benzylaiTride- j . • , . ~" • | 

•4-(2-Cyclopropyl-ethyl>pipgra^e-l-caiboxy^ . 

' benzylamide; • • * : ' . ; ; j . 

- • . ^Pentyl-piperazine-l-carboxyUc acid 2-melbyln4-(3-raetliyl-4,l0- - 
dihy<ir<^3H-2^ . 

4-Hexy.l-pipefazinc-l-ca£b6xylic acida-melhyl^(3^1iiwhyl^ 10-- • ' 
^yd~-3H-2 ]3,4 9 9-tetraaz a -b e nio[f| • . 

. me *y^0-dihydjo-^^^^ . 
benzylainide; I . . ■ 

.^dAydro-SH^ 

benzylamide; j ' „■ .. . • „ '.. i . .' . V 

• ^CyclobutyTiu^ ..' 

'1 1 n i^^"*'*^ acid 3.fluoro-K3^ethyl- 

m'P.f ins sz e i t U-Reb. )6:|4 : : • 1- : • 

.-'!•' ' . •• . •••••• •• :■ : . • • 



i3. 02/14 10:13 -FAA.v+40 \*y, ««|uoxo . , aw** *~ 



4-Cyclopropylmediyl-pipeiazme:i-caiboxyIic acid 2;fluOro-4-(3T 
methyl4a0-d ! ihydro-3H-23A^-tetraaza-beiizp .. 

'• benzylainide; * ' * ' . '• ' " ' * ' '. 

.•• 4.Cyclobutylmet%l-pipera^ 

5 dmydrp-3H-2]3,4,9-teh^ 

4-tyclpprbpylniemy^ 

4,10-dmydn4H-2A4^ 
, ' ' ' 4 ..Cyclobuty]memyl-pipcr^ 

•4,lVdih;ydto-&H-2^ 
10 4<tyclopropylmethyl-pipe^ 

mediyMjO-d)ihydro-3H-2,3,4,9-t»traaz * 

beiizylamide; $md • ' ... ' I 

4-Cycl6butylmetliyl-pipera2ane4-caTboxylic acid 3-methoxy-4-(3- 

15 behzylamide. • ■' . . 

Other individual preferred compounds, especially for; treatment of pri- 

• maiydysmehorrhoei 
. disease,, brahipedeina, potion sictoess, ^ 

anxiety, hypoi^ 
20 invention include: 

4-Cyclipopylinethyl-pipei-azine-l -carbOxylic acid 2|methyl-4-(3-. 

" metiiyl-4,10-dmyd^ 

' • . benzylamide- and •"•/ . , . '!-.'' • 

. 4<3-Mbthylsttlfanyl-propyl)-pipCT 

25.- {3-memyl4,l j)-6^^^ 

benzylaraide.'i . .' . : | " 

• • ' .These ikdividual'ly preferred compounds have.seVeral advantages over 

. eating entiuls*^ 

tors. Thus they are poteutiafiyjsafer ^ and more effective tb^ijcxistingnoiv 
selective- entities. Existing :Vi a selective" entities have been suspended during ■ 
development due to issues such as jafe;ty. Furthermore, they^ are non-peptidic 
'small molecules: It is weU lmqwh ihat such compounds have significantly more- 
. potential to bej orally active thaiipeptides. As suph ttey.6f$r more conven- 
fence and better patient comptiahce dian p'eptidic entities, j 



30; 
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^ • Ihe compounds of the present invention can be prepared by si^dard 
chemical manipulations! In general, compounds according, tp general formula 1 
can be considered to consist of three component parts : !*.''■' 

* Conipc nent C' corresponding to G 1 ■ j ''. 
» ConmcneutC 2 corresponding to the substituted benzoyl unit •; 

• Conmonent(^correspondmgtothesanuratedhetero6ycle ' • j. 



Component C. 1 




Component C? 



. * Component C^- 'R 



o 



10 



• • ^^^^ 
\Mse.mbled ^.pve^e 'final pi^<Thesi> three^praponfentL- axfc: : 
(i). . ;- for C l , ^'.secbxidary arnine '") . G—H .1 



fa). : " fiw j^V'ii substituted benzoic acid 



(iii) forC 3 , 
. •' . heferocycle 




• ■ : •••.».[ . • 
a mpnosubstituted saturated: r-( C v H 2> a 



j * will &e recognised fl>a^ 
has twototional ^ 0U ps, one ofwhich will need Ixanporary protection during- 

• &e assexnb y of the final compound;. The principles of funeral groupptofec^ 
ton are well known in the art and are described in/for exanJpleVj.RW. .. 
McOnue, Protective Groups in Organic Chemistry", PlenultTPress 1973- • ** 
T W; Greene jnd P.G.M. Wu^/Trotective Group* in Organic Synthesis'/ 2»*: 
edmon, John ^^im^J:^^ protecting gUpsK Ge6rg- ' • ' 

Tmenie Verjag, 1994/The.^ 
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" an ester, suchjas die methyl, beuzyl or tort-butyl ester: The primary amine of • 
the benzoic apid (when X 1 = Nil) will usually be protected us a carbaniate'.de- 
" rivative such as the terf-butyl carbamate (BOO derivative), the benzyl car- 
■ bamate (CBZjor more simply Z~derivative) or the 9-miorenylmethyl carbamate 
5 • (Fm6c derivative). When X 1 = O the resulting alcohol function will usually be 
protected as ah ester such as an acetate, or an ether such as a metboxymethyl-, 
tetrahydiopyrLnyl or Uialfcylsilyl ether. Other functional groups may require 
.protection, For example, the group G 1 inay include one or more primary or 
secondary ammo, groups which may need protection. In the following general ■ - 
10 - description ofj the synthetic methodology it will be assumedjthat such protec- 
tion is used when necesSaiy.- * J . 
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(I) Preparation of secondary am ine for C ... . | 

Acyclic secondary amines' corresponding to HNR 5 R 5 are well known. Many 
are items of commerce. Those, that are not may be prepared '.according to pubr 
lished methods or by simple modification of such methods. Some particularly . 
useful memoes are listed below." ;. 



a) Alkylaiiou 



R- 



-NH ? . 



CI ""R 



(This melhodis only applicable in cases where further aUcylation can be 
avcridea.) j 

b) Reductive animation 



1 R 6 



R 5 — 



R a 



R 



(where.. 

c) Amide reduction 

.. . . 0 



R a GHR b corresponds to R°) 




R. 



LiASI-L 




' 'I'WV U3 <i IS.«Y a Ui>*'Ji u\\ 'VJ ri:KIH>i . , SJA»Miin«"ir 1 \* S **H'Yll.'>U* KjKiinnWI.P > - 1 i«K-l , K» JiMPWJ 
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JRfCfk corresponds to R 6 ) 

' The sorting amide cafajtself be prepared usiug well known methods, 
P 



+ 

i 

R^— NH 




N=C-R a 

ro .- 



R-OH 



Chem. 23., 1980* 878; ChalMbarti ef <z/., J. Med. Chem. 23,. 
rabarti e* a/., J r Med. Chem. 32; .1989, 2573 j Ghiinim era/.- 



Secondary amines corresponding to C 1 where G 1 1 is a group according to 
general formulae 3 - 7 are generally not commercially available. They can.be 
prepared according" to published methods, or by obvious modifications of such 
methods. Particularly useful methods ate described in: Aran'apakam et al, Bio- 
org. Med. Ch|ni. Lett.' 1993, 1733; Artico et a/./Fanuacd. EdT Sci. 24, 1969, . 
276; Artico elja/., Fannaqo. Ed. Sci; 32, 1977, 339; Chala^b|arti et al., T. Med. 

1980, 884; Ghajc- 

, . - , ------ Heterocycles 36, 

1993, 601; Gmiiey7ald et a/.; J. Med. Chem, 39* 1996, 3539; Khmder et aL, J. . 
Med; Chein. 35, 1992, 1887; Liegeo'is et al,, J. Med: Chem. |3f, 1994, 519;' 
Oiagberniro W a/.; J. Het-Chem. 19, 1982, i501;'Wrighterk- XMed. Chem. 
23, 1980, 462| Yamauioto et c/^.Tet. Lett. .24, 1 983, 471 1; and Mematidnal 
patent application, publication number WO99/06403, . ■ j >••.•• 

dp Preparation of si.ihsrtUjti>J h enzoic acid for C* '\ 

Substituted benzoic acids corresponding to C 2 are not generally items of 
conimerce,bu;t they~can be prepared using published methods Or obvious varia- 
tions of such ijiethods. The main challenge is generally th© : elaboration of the - 
CH 2 X H functionality at the 4-position. Some useful trarisfdrmations are listed 
below. ! 
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a) BrominatLoii/Sttbstituifion 



i 

•: 




a N9N 3 i 



M? . NaOAd 





OAc 



J 



b) Sandineyer 




H, 



reaction/reduction . 




10 



mi) Preparation of heterocvcle derivative, for C 3 • i . 

Certain hejerocycles corresponding to C 3 , particularly ^aryl piperazines, 
ate items of commerce, Other heterocycles can be prepared Jaecordhig to the 
methods described in the literature. Useful transformations include the follow- 

I • ..." ' • • . • 'i • ' . ■ 

. ; a) Alkylation or. reductive aUcylatidn . '. i 



Ikylati 



15 



. RAen 2 ci 

or 



NaBHgCN 



PG 



r <)„- 



(where flPG )S a x^rotecting group and R^CHi is R 4 ) 



• • . . ' . 
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b) Acylation/reduction 

/— M- 1.RACOCI 



PG' 



1 



2. UAII-L 



z-cy 



c) Reduction 

!/^("Vi 



PG— N 



, >=° 
;(VH - 



LIAIK, 



pGr N N^ R 4 



10 



15 



20 



. 25 



30 



With Hie three components, suitably pro tected if necessary, in hand; the 
assembly of tlie final compound requires the formation of two bonds: between 
C! ,and C 2 , ancLbetween C 2 and .C 3 . These bond-forming steps may be laken ija 
either order; Thlis^fhe. following sequencira. be proposed: . 



c 1 + qj ^ e'e 2 ~> e'e^c 3 
' C 2 + C 3 r+ c 2 c 3 -> c'c 2 c 3 



1 ^ 



(i) Formation ofC 1 -C 2 bond, . ' . .' .! ■ ' 

; . ■ The bond between G-' and C 2 is a simple amide bond.; The chemistry for 
maldng such bonds from a carbokylic acid and a secondary janune is well 
known in the art of organic synthesis, and particularly in the 1 field of peptide 
synthesis. The carboxylic acid may be converted into a mote reactive species 
such as an acid chloride (using, for example oxalyl chloride! or thipnyl chlb- . 
ride) or a mixed anhydride (using isobutyl clrioroforrnate). This reactive spe- 
cies is then added to the secondary amine in a suitable solvent, generally an 
aprotic solvent such as dicliloromefhane or dimemylfomiamide, in the presence 
of abase suchjas ttiethylamine or 4-dimethylaminopvridine, ; and the reactioiris 
allowed to.proceed at a temperature between -20°C and. the ooilhig point of the. 
solvent. The choice of temperature andHhe time allowed for- the reaction will 
depend on theiieactiyity of the two .components. • " j » " 

• Alternatively, the carboxylic acid and the secondary amine may be " 
. mixed in a suitable solvent as above, optionally in the presence.of a base, and a 
condensing agent added- Suitable condensing agents include carbodtimides, . 
such as dicycl ohexyjcarbodiiinide (DCC) and N-etliyl-N'- i 
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dimclhyiarairi 



' I 

• . . • t 

i 

lopropyicarbodiimide (EDC, also WSCD for water-soluble car- 
bodiimide), phosphorus reagents such air (benzotriazol-1^ 
tris(dime1hyl£umiio)phospliom hexafluorophosphate (BO?), (benzotriazol- m 
l-yloxy)tripyiTdlidm^^ (FyBOP^ andbro- 

5 moliipyn-olidmopho^phoumin hexafluorophosphate (PyBroP^, and ureas such 
as 0-(beiizotriazol-l -yl)-N,N,N , 3 N'-tetramethyluroiiium hexafluorophosphate 
. .(HBTU). 

.! ' ■ i 

fit) Formation ofCf-C 3 b_Qud , 
10 Tlie bojad between C 2 -and C 3 is a carbamate (when X; 1 = O) or a urea 

(when X 1 = NH), The first step in the forhiatioii of this bond is generally to 
react the hetet^cycle^derivatiye with phosgene or a ptiosgenje equivalent siich 
as tiichloromethyl chloroformate, bis(trich1broiuet]iy])carbo | nate or carbonylr 
dimiidazole. ^Lgain, an apro tic solvent and a tertiary amine ijmse will generally 
15 be used. The iiitermediate formed in this step is usually not isolated. The alco- 
hol (X 1 = O) or amine (X 1 = NH) is added and the reaction is allowed to con- 
tinue, dkectlyj forming the caibamate or urea. As au alternative, when X 1 = NH 
the reactive intermediate may be formed by the reaction of C 2 with the phos- 
. gene equivalent and the amine added in the second part of the synthesis. 
20 " * * - The compounds according to'the present invention aire useful in hutrufh 
and animal therapy. ' j : .. 

As stated above, the second, third and fourth aspect of the present inven- 
. tion relates ttf pharmaceutical compositions comprising the £bove described 
compounds arid to the manufacture of pharmaceutical compjositions using the 
25 ' above described^coinpounds^iti such pharmaceutical compositions, the above 
• described conipounds constitutes a j>harmaceutically active ingredient It may 
be the sole active iugrecUeril:, or it may be combined by at lehst one other active 
mgredient or ggeuit. Preferably the pharmaceutical composition: includes no • 
additional active agents. formally, the pharmaceutical compositions according 
30 to the inventidn, used according to ihe invention or produced according to the 
invention also, comprise other substances, such as an inert vehicle, or pharma- 
ceutical acceptable adjuvants, carriers, preservatives etc., which are well 
lenovvn to persons skilled in the art. ' " i 

The pharmaceutical composition according to the present invention may 
35 be presented in any form that is loibwn in the art For example, tlie formolation 
may be presented as a tablet, capsule, powder, suppository, cream, solution or 

• 4 Vi|ilicutlflntc :i VUJ? 01O I t\** 
l 
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suspension, or in a-raore complex form such as an adhesive ipatch. The foram- 
lation will generally include one of more excipients, such as diluents; bulking 
agenls,.bindmgragents, dispereants, solvents, preservatives, ^flavouring agents 
, and the like. Where the formulation is presented as a tablet or capsule the ex- ' 
5 • cipients may optionally melude one or more agents to control the t elease of the 
active species; such as a coating of a polymer that is insoluble at.low pHbttt 
soluble at neural or high pH. Such a coating (known as an "enteric coating") 
prevents the release of the active agent in the stomach but allows its release in 
the intestines J " * ° 

1 0 The compounds according to the present invention axe useful for treat- 

ment of several diseases, disorders or conditions. The teim 7treatment" used 
herein relates ;to both treatment in order.to cure or alleviate a disease disorder 
or a condition;, and to freatmeut in order to prevent the development of a dis- 
ease, disordeij or a condition^The treatment may cither te performed in an 

15 acute or in a chronic way - . The human or animal to be treateb, i.e. the patient, 
may be any hytmaiTor non-himiaii mammal in need of treatment according to. : . 
the invention. 

■ The nojv^l compounds of the present invention are pd.tent and selective 

OT agonists uind/or V ia receptor antagonists and so they and pharmaceutiQal 
20 compositions jcornprising therh are useful in the treatment of treatment of con- 
• . ditions for which inadequate oxytociri-like activity is implicated in the patho- 
physiology and in the treatment of conditions in which inappropriate v*iso- 
pressin-like activity is implicated in the pathophysiology. Conditions for Which 
inadequate Oxytocuf-like activity is implicated iii the pathophysiology include, 
25 • but are not limited to: sexual, disorders such as male erectile; dysfunctj on, 
. ejaculatory disorders and female sexual dysfunction, cancer- of the prostate, 
breast, ovary ,?ud bones, osteoporosis, benign prostatic hyperplasia, post- 
partum bleeding, and depression. Conditions in which inappropriate yaso- 
pressin-like activity is implicated in the pathophysiology include disorders af- 
30. feeling blood platelete, blood vessels,, hepatocy tes, brain, ani ntems-cetvix. The 
novel VI a recjeptof antagonist aud/pr pnamiaceutical compositions comprising 
. thern are suitable for ueatmentof pximary dysmertoithoea, pre-term labour, • 
hypertension, J&ymiuIdVdisease, brain oedema, motion sickness* small cell 
hing cancer, depression, anxiety, hyponatremia, liver cirrhosis and congestive 
35 heart failure.. la a preferred embodiment, the compounds or'phannaceutical 
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compositions {according to tlie invention are used for treatment of primary 
dysmenorrhooa. • • ^ ! • • 

Furthei : aspects ofthe invention relates to .methods f qr treatment of the. . * 
above mentioned diseases, disorders or conditions, arid preferably a method for 
5 treatment of primary dysmenorrhea. According to the method according to 
■ the invention 'a therapeutically effective amount of the compound, or of flfe 
pharmaceutical composition, described above is administered to a patient in 
need of this treatment. • , i 

The tefm "therapeutically effective aniount ,! relates an amount that 
10 jvill lead to the desired therapeutical effect. The .therapeutically effective 

amount will bje determined by the attending physician taking into consideration-, 
all appropriate factors. Generally a single dose, will comprisje between .0.1 mg 
. and 1000 mgj preferably between Img and 250 rn^, of ihe active compound 
according to the invention. The dose may be given on a single occasion or rc- 
15 . pcatedly. When given repeatedly, it may be given at regular; intervals, such as 
. once, twice oi three times, daily, oKon demand* according tcj the condition b.e- 
ing treated: * ; \; '" ' i 

■ When used as tiierapeutic agents, the compositions 6f the present inven- 
tion may be administered by any. appropriate route that is known in the art For 
20 example, they; may be administered by the" oral, buccal, sublingual, rectal, in- 
travaginaL, nasal, pulmonary or transdermal routes. Alternatively, they may be 
: given by injection, includhig intravenous, subcutaneous and intramuscular in? 
• jectioh. - • /' ./ . j * 

For lor g-term treatment ari alternative to repeated doping may be the 
25 ,administratioil of a depot dose. For this iriethod.of administration the active 

agent is generally iiitvodncedihto a matrix of biodegradable polymer, such as u 
\ copolymer of lactic and glycolic acids, and the formulation is given either sub- 
cutaneous (s.c .) or intramuscularly (Lin.) so as to form 2* deposit from which 
the actiye age it is released ao the polymer degrades. - j 
30 Li order to decide whether or not a compound having general formula I 

is a selective V| a antagonist the coinpouncl may beassayed tjo determine its . 
ability to inhibit the cellular cpnsequences of AVP stimxilalipn on intact cells. 
In the assay, the compounds cause significant inhibition of cellular activation ' 
at concentrations of 30jiM or less. Preferred compounds cause, significant inhi- 
•35 bttionatcouceu1iationsof300iiMorless. ■ • ! 



I 



•* , • * » • *. 
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I The present iuvention is farther illustrated in the fbUpwihg examples, 
wliick are iu^nded to demonstrate the application of the indention hut not to 
limit Hie scope (hereof. i " 



5 EXAMPLES 



The following abbreviations are used: j 

Bu ..1.1 _«_.^__,.,. .. , ■ " ' 



DIEA 

DMF 

Et 

EtOAc 
HOBt 
HPLC 
h 

Me 
MS 

OVA : 

pet. • 

ether. 

Ph 

Pn 

Pr 

THF 

WSCD 



butyl - alkyl residues may be further denoted as n (normal, i.e. in> 
br^iiched), i (iso) mid t (tertiary) 

iv^-diisopropylethylamine ! . 

dimefliylformairiide • 
etllyl ; 

• etljyl acetate ' . . ' ! 
1-l^ydroxyhenzotriazole ~. 
high pressure liquid chronmtography. < 
hour(s) 

riiethyl • : "•. \ : ' ' 

' mass spectrum . j 

nuclear magnetic resonance, spectrum -r- NMR spectra were recorded 

in .CDCi 3 unless otherwise indicated 
. bniiUiine vasotocin analogue . 

pe roleuinemerbofltagTO the range 6(MS0°C • . 

•'" / ' : i • ■ 

phenyl - -j 

' penty^ . 

propyl • ... •' • • ! 

• tetjrahydrofuran. 

wajer-soluble carbodiiraide (iV-eaiyl^^S-dir^ethylaminopropyl). 
carbodiimide hydrochloride . ;. - 



Examples 1 describe die synthesis, of intermediates:. Compounds accord- 
ing to the present invention are described in Examples 14 - 149. Example 150 
describes how, compounds can be assayed based, on their ability to inhibit the 
cellular consequences of AVP Emulation on intact cells. Example 151 de- • ' 
for oral adnu^tration comprising a compound according to the 



scribes tablets 
invention. 
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Example 1 

l-Mcuzyl-4,l6-dihydropyrazolo[5,4-*j {1,5] benzodiazepine 




.5 1 A: Ethyl Sraim^ j * 

Benzyl jiydrazine ditiydrochloride (4.29 g, 22 mmol) was added to a so- 
lution of eliiyl|(el3)oxymediyl6ne)cyfuipacetate (3.38 g, 20 mmol) and triethyl- 
amine (6/15 nil, 44 mmol, 2 eq) in eflumol.^40mt) and the; mixture was heated 
at reflux for 18k. The solvent was removed in vacuo and the residue ^Vas puri- 

10 lied by flash chromatography on silica gel (eliiaut 60% pet ether/40% ethyl 



4ir;^U'V*iip.i'ttiif<jNs.pil^KM I 1 Tl/.,%t .'.ot.v.itVvi f4i»r»n 
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acetate) to yiesld a pale yellow solid identified as ethyl 5-att^n.o-l-ben2yl- 
pyrazole-4-carboxylate (4.^ g*'88%). j . 

*■ » i . • 

* ! 

IB : Ethyl l-l eMzyl-5-(2VuitTopheuyiamino)pyrazole-4-carboxylate 

Sodium hydride (60% dispersion in oil, 520 mg, 13 ijamol) was added . 
poitipnwise to a suspension of ethyl 5-amin6-l-b.enzylpyjra^61(^-carboxylate 
(2.2 g, 9 rnmol) in anhydrous THF (30ml) at 0 6 C. The mixture Was allowed to 
wariii to roon temperature and stirred for 2h then lrfluoro-i-mfrobenzene 
(1 .26 g, 9 nnnol) was added and the resultant deep purple suspension was 
stirred at rooni temperature for.18 h. 1 M KHSO4 was adde&to quench die re- 
action and the solvent was removed in vacuo. The residue was dissolved in . 
^etiiyl acetate and the solution was washed with 0.3 M ICHSO4, sat: NaHCb 3 
and brine, dried overNa 2 S0 4 and concentrated in vacuo. The residue was puri- 
fied by flash chromatography on silica gel (eluant 75% pet. jether/25% ethyl 
15 acetate) to yield-ethyl l4Tenzyl-5-(2 / -mtrophenylainmd)pyrazo 
• (2,5 g, 76%). . -.J / •• ' j. •". 

. . ms [M+Hj + 366.8* /.•'.•* l' , 

■,'*■'• 'l • " • ' • a j ■ . 

20 1C: Ethyl 5^2'-antiuophcny^ 

Ethyrij-benzy1-5-(2'-nitr6ph^ • 
6.8 lumol) Wajs dissolved in ethyl acetate/ethanol '(1:1, 100 ml) and hydrogen- 
ated over 10% Pd/C catalyst for 70 minutest The nnxture was "filtered through 
■ Celjte® filter agent and the filtrate was concentrated 'in vacuo to give a. white 
25 soMd'identifieid as ethyl 5 7 (2'^^nophenylainino)-l-ben2ylpyrazole-4- • 
. carboxylate (1* 5g,~86%).; • j - . 

* * . 

30 ID: l-Behaylj^jlOHlmydV^ 

A solution of ediyl 5-(2'-amm9phenylanuno)-l-benz^lpyrazole-4- 
. ctuboxylate (1*.75 g, 5.2 nmibl)ia acetic acid/ 2-piopanol (1:9, 40 ml) was 
heated at reflax for 3 days. The solvent was : removed in vackoimd the residue 
was azeotroped^wilb toluene to" give an Off-white solid that Was purified by 
35 flash chromatography on silica gel (eluant 35% pet ether/65% ethyl acetate) to 

•'•••.* •''!'■ 
Etnpfanqzeit H>F;eb. Ijj:l4 '• ' .■ ' • \ 
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yield a white solid rdentified as.l-benzyl^,l6-dihydropyiazolo[5,4- 
6][l,"5]benzodiazepin-4(5!fi)-one (780 mg, 52%). . 1 



MS CM+Hf 291.1 

t 
I 

! . 



i 



IE: l-BenzylU,10HJMiycIro£^^^ 

LiAlH* (365 mg, V0 nimol) was added portionwise to a suspension of 1- 
• ben^l-440-dikydtopyr^^ (780 mg, 

2.7 mmol) in anhydrous 1TIF (15 ml) at 0°C oveir 10 mih. The resulting sus- 
10 pension was lieated at reflux for 1 8 h,' tlien allowed to cool to room tempera- 
Une. A further portion of tiAlEL, (90 mg, 2.5 mrriol) was added and the mix- 
ture was heated at refluxcd for 3 h. The mixture was cooled to 0°C, 35% am- 
nionia solution (1 ml) was added drbpwise over 10 min and: the mixture was 
stirred at room temperature for lh. The resulting suspension was filtered 
.15 through Celite® Alter ageirt and die filtrate was concentrated in vacuo to give a 
white solid idpntified as J!-heti^yl-4 s 10-dihydropyrazolo[5,4i- . 
. t][l,5]beii2odiazepme(450nig,60 0 /o).. ". i 



MS [M+H] + 276.9 



.20 



1 : 



*«>!• ii., 1 J. «:n :i-v. , 
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Example 2 

l-Metliy!-4,10-dihydrop^ . 

N 



"CI 





NO, 




OEt 



OEt 



10 



.15 



2A: Ethyl l-i^ctbyl-2-(3'-uitro-2'-pyridylaniiiio)pyrazole-4-carboxyI:tte 

Sodium hydride (60% dispersion in oil, 600 mg, 15iximol) was added 
poitionwtSe to. a suspension of ethyl 5-ainmo-l-mel3iylpyra^ 
(1.69 g, 1 0 mrnol) in anhydrous THF (15ml) at 0°C. The miktiire.was stirred . 
for 2h at roonj temperature then 2-chloro-3-nitxopyridine (ll58 g, 10 inniol) . 
was added and the resulting deep red suspension was stirred at room tempera- 
ture for . 18 h.' A M KHSO4 was added to quench the reaction! and the solvent • 
was| removed fn vacuo. The residue^ was dissolved in ethyl acetate and the solu- 
tion was washed with 0.3.M KHS0 4 , sat. NaHC0 3 and brine, dried over 
Na 2 $0 4 and cpucentrated in vacuo. The residue was purified by flash chroma- 
tography on silica gel (cluant 30% pet. ether/70% ethyl acetate) to give ethyl 1- 
methyl-2^3'-ni1xo-2'upy^ (1.95 g, 67%). 

• . ■ • ■ '•' • ' j •• 

MS' |M+H] + 292.0 ' . • • . I : 



^n?£taS^^« te^n r .''* , r J .^^1 IIUW V '• 4" r "' V,N M ifll-.N^'"'" 'r-'!""'i*o 3iun|..:o 
i \ . — 1 
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2B: Ethyl 2-C3'-huuuo-2;-]|i:yTid^ 

A solution of ethyl l-methyl-2<3'^iitro-2^pyridylaiauio)pyrazole-^l- 
carboxylatc (1.95 g, 6.7 mihol) in ethanol (100ml) was hydrogenated over 10% 
Pd/C catalyst for 3 h. The reaction mixture was filtered throiugh Celite® filter 
agent and mfemltratc wasjconeentrated in vacxio to give a white solid identified 
a.s ethyl 2-(3'-ainino-2'-pyridylau^ g, 
86%).' i 



I 



•i 



2C: l-MetUyMA0-(UUydropyiazoloL4,5-c]pyrido[2,3-/>][l,4]diazepm- 

4(5fl)-oue j ; , 

A solution Of ethyl! 2-(3'-ainino-2'-pyridylamino)-l-meuaylpyrazole-47 



carboxylate (1.5 £,5.15 rnmol) in' acetic acid/2-propanol.(l;9, 50. inl) was .' . 
" heated at reflux for 3 days. The. solvent was removed in vaduo and die residue 
was azeotroped with toluene. The residue was purified by rec'rystallization 
froni eflianol juidtheu fiash chromatogiaphy on silica gel (eJLuant 95% chloro- 
fonn/4% methanol/1% acetic acid) to give a white solid'identified as i -methyl-. 



iethanol/1'J 
4,10-<nliy<kopyrazolo[^ 

45%). .-!•-"•'"-. • " i 



2D: 1-Metliy 



-4,10-dHiydropyrazolo[4 s 5-c]pyridol2,3-frHjl,43diazcpiae 

. * . : XiAlH4 (365 nig, io rnmol) was added poitionwise to a suspension, of 1- 
methyl-4jl0-dmychopyr^ 

nig, 2.6 rnmol) in anhydrous THF (30 ml) at 0°C over 1 0 minuted The result- 
ing suspension was heatcd.at reflux for 18 h. The reaction was cooled to 0°C : . 
and 35% ammonia solution (1 inl) w;as added drop wise over 10 minutes, then 
the mixture wjas stirred atiroom temperature for. 1 h. The resulting suspension 
was filtered through Celite® filter agent and the filtrate was concentrated in 
Vacuo, to give ja white solijd identified as l-memyl-4,10 r dihydropyrazolo[4,5- 
30 cjpyrido[2,3r^][l,4]diazcpine'(410 mg, 78%). 



MS [M+Hf '202.1. 



i • ,. 
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Example 3 

tef-<-Butyl4-ainiuomethyI-3>chlorobeuzoate 

x O 





5 3 A: ^rr-Butyl 3-i:hloro-4-iuet)liyIbeuzoate 

Thion}jl chloride (1 1 raf, 150 mmol) was added to a suspension of 3- 
cMoio-4-metliy1ben2oiC etcid (5. 12 30 mraoJ.) in toluene (25 ml) and the iiaix- 
ture weis heated at reflux tor 2 K The solvent was removed in vucuq and the 
residue was azeotroped with toluene three times, then dissolved in anhydrous 
10 THP (40 ml) juid' cooled to. 0°Q Lithium tert-butoxide (2.4 g, 30 mmol) was 
... added and the, mixture was stirred at room temperature for 3 days; Water (5*ml) 
. . was added anil the solvent was removed in vacuo.* The residue was dissolved in 
ethyl acetate. Ilie^ . 
• . -brine* dried over Na2S0 4 iand concentrated in vacuo to give ;a pale yellow guiix 
15 ■ identified as %?rt T butyl -3-(bhloro-4--mctiiylbenzoate (5.4 g, 79%). 



315 : te/'^B iityl 4-broinomethyl-3«chlo robciizoate - . " 

• Ar-Bromosucciniimde (4.27 g, 24 mmol) and 2,2'-azc 
methylpropio^ mmol) were added to a solution of terr r butyl 

3-chloro^m^ttiyrbenzoate (5.4 g, 23.8 mmol) in carbon tetjrachlari.de (75 in]) 
and the mixture, was heated afereflux for 18 h. The solvent, was reinoved in 
. vacuo and tlie^residae was purified by flash chromatography on silica gel 
. teluant 95% petethejr/5% ethyl acetate) to give a white solid identified asferf- 
biityi^hromcmeliyl-S-chloTOhenzoateCS.TgjTS^); ]■ 

» 

% ' i • 

• * ' ; ■ * * * 

3C: iert-fcuty^ 4-aminomethyl>3-chlorobeiizoate j 

Ethanol (lOChrol) was saturated with ammonia, then terr-butyl 4^ 
brdmomethyl- 3-chlorobeozoate (5.7. g,. 18.7 iruriol) was added and the mixture 
was stirred at toom temperature tor 2 1v.. The solvent was reigpioved in Vacuo and 

' , " . . . . • • \j _ . ' * . • • 

• ' * i 
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. the'residuc was trituratedkvithilietiiyl ether to give a wlute solid identified as 
ferf-butyi 4-ai?iiiibBietiiylA3-chlorobenzoate (4*1 g, 91%). !•'.•,' 
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4-(teir-Butyloxycaibouylamiuoiuethyl)-3-clilorobenzoic acid 






4A. Methyl 4 r bromomethy>3^chlorobeHzoale 

To a sdhvtion of methyl 3-cUlorb-4-metliylbeiizoate (p.O g, 27.1 mmol) 
in carbon tetrachloride (50 ml) were added jV-bromos.ucciuimide (5.8 g, 32.0 
xunol) and 2,2'-azp-6«(2rmetb'ylpfopionitrile) (0.442 g, 2.7,0 wimol), The mix- 
ture was heated at relluxibr IS.h, then allowed to cool to rcjom temperature 
: attd.conceutra-ted hi vacuo. The residue was purified by flash chromatography 
on silica (©huoitpet ether.-)- 5% ethyl acetate/95% pet. elher) to give an oil 

identified as methyl 4-bromomothyl-3-chlorob0nzoate (5.96 g, 84%). 

!■'••' •.•'•.! • ' • 

4B. 4-(fert-Butyloiycarb i onylammomelhyI)-3-cUlorob acid 
. To a saturated.soliitrori ofi ammonia in ethanol (170 nil) was; added methyl 4- 
brouionictliyI-3-chloroben2oate from Example 4A (5,5 g 7 20.9 rnmol). The 
mixture was stirred at roolri temperature for 1 h and then concentrated in 
vacuo. The rejtidiie was triturated with diethyl ether and the jresiiltant white 
crystals were j&lterGd off and washed with more diethyl ether. To a solution o f 
tins solid hi wjater (100 m|)-were added solutions of di-te/t-butyl dicarbonate * 
(5.0 g, 23.0 miDol) io dioxan (100 ml) and sodiiini hydroxide (1.86 g, 46.0 
mrnol) in wat^r (1 00 ml). The -mixture, was stirred at room temperature for 1 Sir 
and then concentrated in iacuo. The aqueous residue was acidified with citric 
acid and extrajc^pd with clilor6rorm/2-propanoi. The organic layer was washed 
with water, dded over MgS0 4 , and concentrated in yacuo to give a white solid 
identified as ^-(to^W acid (2.8 

g, 
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Example 5 , 

4-(terf-Butylo^carbouy|lRiiiiiiometuyl)-3-iiitrobei)izoic a<jM 




OH 



no; 



2 




- . 4-Broi^ionietUyl-37|Ditr6beiizoic acid. (4.75 g, 18.2 mmOl) was reacted-, 
following thejmethqd of Example 4B to give a yellow solidadentified as 4- 
.(re^bulyloxyJcarbonylaniinomelliylJ-S'-nitrobenzoic acid (2 : .6 g, 49%). 



i 



Example 6 
4-Cyauo-3-metkylbenzoic acid 





.1. 



' To a sojutioii of 4-broniOr2*methylbei»zoidb.ile (2.0 g, 10.2 inmol) in • 
THF (100 inl) ( at V-78°C under a nitrogen atmosphere was added dropwise a 2.5 
M solution ofj7z-butyl lithitiin (4.48 inl,.i 1.2 nmiol). The mixture was stirred at 
-78?C for lh and .1hen poured. onto solid carbon dioxide (5 g) in THF (50 ml). 
The mixture was allowedjto wanri to-rbom temperature. Water was added (200 . 
nil) and the mixture was extracted wiUi-dietliyl ether (3 times); The aqueous . . 
layer was acidified by addition of concentrated HC1 and extracted with ehlord- '« 
form' (3 times). The. combined clilcirofomti extracts were washed with water. 



dried over MgSQ 4 , and concentrated in vacuo to -give a 'white solid identified as 
4-cyano-3-me|thylben2oic|a'cid(1.2g ) 73%). ';..'! • . . 



! - 



Aiiiili.ral'ttiiti.i I ~l tVk>_/n • ... . * ! /• *• * 
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Example 7 j • | 

4-Cyaiio-2-inetliylUe)iizoic acid 

1 





4-Bit)t»o-3-inethy]beiizoaitiiIe (2.0 g, 10.2 mmol) "was reacted foil 6 w- 
mg the method of Example 6. The product was triturated with hexane to give a 
yellow solid identified asj4-cy*uio-2-mediylbeozoic acid (0.96 g, 59%). 



10 



Example 8 ; | . . . 

4-(rert-Butyloxycarbony!iaiiiiiioiiiethyI)-2-fluorobeiizoic kcid 

OL ^OH • >OMe •• 1 : 







OMe 




15 



8 A. 2-FIuoro-4rmelIiylbeixzoic acid ^ ; . . , 

4-Bromo-3-fluorotblueiie (833 g; 44.07 inmol) was reacted foUowiug 
the method ofi Example 6 |to give a white solid identified as £-flu6ro-4- 
methylbeazoii acid (4 : 3!hg, 72%). j • 



NuPrj^i itMHVfllVUVJiillAtfe.v 'UV» U ; iN» \|| V|. •s(.|. 1 , | , ,.-,'l '..Mn.<'. ti.;iw?«mi- 
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8B. Methyl 2|fluoro-4-metLySbeuzoJite j T 

. To a sojlutioti of 2Jn^oro-4-metliylbeiiz6ic acid (6.04; g, 39JL8 mmol) in 
toluene (80 mjl) was addecl tbionyl chloride (65 ml, 89.11 mmol). The mixture 
was heated at Veflux for-2.5 h, cooled and concentrated in vacuo, the residue' 
was dissolved in dichloromethane (50nil).and methanol (50:ml) was added: 
The mixture vjras stirred at foom temperature for 2.5 h and then concentrated In 
vacuo. The residue was dissolved in dichloromethaiie (100 ml), washed with 
saturated sodium bicarbonate solution and brine, dried overjMgS0 4 j and con- 
centrated fit vacuo to give|.a tan sohd identified as methyl 2-'fluoro-4-methyl- 
benzoate (5.07 g, 77%). '. ' . i . . 



8C. Methyl 4pbromometbyl-2-fluorcbeiizoate 

Methyl 2-fluoro-4-jmetliyIbehzoate (5v07g, 30. 16~ nimol) Was reacted 
following the jmethbd of Example of 4A. The product was purified by flash 
clironiatography oil silica! (eluant 20% ethyl acetate/ 80% pet: ether) to give an 

oil identified its methyl 4-|bromomethyl-2-fluorobcnz6ate (5:.9 g, 80%). . 

I •- .J - • • . '• " ..'!'•.■ 

■ ; •• ... • ' o •' :• 

83>. 4-(reri:-Butyluxycarbuuylaminomethyl)-2-fluorobciLi5oic acid . a 

• Methyl 4^bromomilhyl-2-%orobenzoate (5.9 g, 24. 1 3miriol). was re- 
acted foUowiig the memo^. of Example 4B; The product was recrystallised ■ 
• from dioxan/pet; ether to give white. crystals identified as 4-'(ferf- . \ 
butyloxycaibonylaniinon^ethyl^i-fluorobenzoic acid (2^4 6g, 38%> 



Example 9 
4-Cynuo-3,5-diincthylbeJuzoacacid 

. Br • 





Cty . CN . i * 

9A. 4-Broinoj.256-diinetuylbCuzonitrile . ' * .1 

4-BTorno-2,6-dimejhyiaiailiaie (4.49 g, 22.4minol) was taken up in water 
(25ntl) and concentrated hydrochloric acid (8.0 ml) was added. The mixture 
was sonicatedjto form a fine suspension and then cooled to 0°C. A solution of . 
sodium nitritc|(1.67 g, 24.2mmolj in water (5 ml) Was then added dropwis 



lse so 
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as to maintai.0 the ternperatuidrof the reaction between 0-5°C. The mixture was 
stirred at 0-5°(2 for'Su miiutes and then neutralised by addition of solid sodium 
bicarbonate, '(he resulting solutionwas then added portionvjrise to a solution of 
copper cyanide£2.42 g, 2j7.0 mmol) and potassium cyanide. £3. 65 g,- 56.1 
mmol) in water (25 ml) at 70°C. The mixture was stilted at 70°C for 30 liiin- 
utes, allowed to cool andlhen extracted with toluene (2 times). The combined 
extracts were 'washed with water and brine;- dried over MgS04, and cqncen- 
tratcd in vacuo. The residue was purified by flash chromatography on silica 
(eluant 5% ethyl acetate/ 95% pet. ether) to give an orange solid identified as 
' 4-bromo-2,6^chmethylbeilzonitrile (3.2 g, 6.8%). | 

9B. 4-Cynu6-3,5-dimethylbenzoic acid . . . 

4-BronW-2,6-dimethylbenzonitrile (3:20 g, 15.2 mmol) was reacted fol- 



lowing the method of Example 6 to give a tan solid identified as 4-cyano-3,5- • 
1 5 dimethylbenzoic acid (l.q g,,56%). 

Example 10 

2-CWoro-4-cyanobenzoi,c acitl 

O-^ iOMe. 





10A..4rAmiuo-2~cJilur6-benz»ic acid methyl ester . *. ] . 

ACeryl [chloride (2..!5 ml) was added chop-wise to a solution of 2-chlotd- 
4-cyano-ben20ic acid (2.2*2 g, 12.94 mmol) in methanol (75;mi) while stirring. 
The mixture ih&s heated atreflux for 18h, cooled and concentrated in vacuo. 
The residue was.takeh uplin ethyl acetate, washed with saturated. NaHG0 3 and 
brine and concentrated imvacua to give a beige solid identified as : 4-amino-2- 
chloro-bexvzoic acid ixiethyl.cster (2.32.g, 97%), . . j 



i 4-cya 



10B. 2-ClJiIoro-4-cyiMO-l>cxxzoic acid methyl jester 



4-Aniiiio^2-chloro^bbnzbifc acid methyl ester (5.00 g;i26.94 mmol) was 
30 reacted following the method of -Example 9 A to give a pale orange solid identi- 
fied as 2-ehloi'6-4-cyano-benzoic acid methyl ester (2.62 g; 50%), 
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IOC; 2-ChIuro«4-cyauobjeiizoic # acid ^ : i ; 

" ■ "* " t Lithium hydroxide^ (1.12 g; 26.69 mmol) was added ip a solution of 2- . . * 

chloro-4-cyario-beiizoic abid methyl ester (2.60 g- 9 13 .29 inmOl) in di- 
5 oXan/water (4;:1, 100ml). iThe mixture was stirred at room temperature for 3h . 
and concentrated in vacuo. The residue was partitioned betvyeen IN liydrochlor . 
ric afcid and ohlorofonn and the organic layer was washed vjdfch brine arid con- 
centrated in vacuq?Th& residue was recrystaJiised from a mixture of dioxan 
and pet efherito give a pale orange solid identified as 2-clilor(>4-cyaiiobenzoic 
10 acid (2.33 g, 97%). 



i. 



Example 11. j 

4-(teVt-Butoxycui'bouyIainiuo^iHethyl)-3^fluorobe«zuic acid 





15. 




OMe 




F i 



' T r- -. r . • .• " ; • • 
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llAi 3-Fluorb-4-mctliyl jeuzoic licid. uiethylcster ! 

3-Fluoix>-4<nemylbenzoie acid (5 .0 g, 32 .4 inmol) was reacted follow- . 
dug the method of Exarnpie 8B to give a brown oil identified as 3-fluoro-4- 
rne Ikylbenzoic acid methyl ester! (4.5 g, 83%). 

i : ■! . \ . . '. 

11)8. 4-Brom i pmethyl-3-fluorobeiizoic afcid methyl ester j • 

„ I 3-Fluoro^Unethyljbenzoic acid methyl ester (4.5 g, 26,6 inol) was re-., 
acted following the method of Example 4A to give a yellow oil identified as 4- 
>romomemyl-3-fluorobeazoic. acid methyl ester (2.7 g, 41%). 

i • 



11C. 4-AzitloiuetUyl-3-fluorobciizoic acid methyl ester j 

Sddiuili azide (60Sing) was added jto a solution of 4^bromomemyl-3~ 
fluorobenzoic acid nieth} I ester p.l g, 8.5 inmol) in DMF ^30ml). The mixture . 
was stirred for lSlij diluted with|ethyl acetate, washed with jwater and brine and 
concentrated 'n vacuo to $ive a. joloiirless oil.identified as 4-a?idQmetliyl-3- 
fluorobcnzoic acid methyl ester p. 78.g, i : 00%). . : . . 

- „ • • • .1 j '!. '•. 

11». 4^Aiumomcthyl-34luorobeuzoic acid methyl ester . . 

Hydrogen was pasked tlnough a degassed solution of 4-azidomethyl-3- 
fluorobenzoic 1 acid methyjl ester p2.ll g.'JO ininol) in methanol containing 10% 
palladium on 'carbon for 2 h. The reaction mixtuxe was filtered through Celite® 
and the tiltrat^ was concentrated; in vacuo, to give a colourless oil identified as 
4-ainmbmelhVl-3^uorobenzoiciacid methyl ester'(1.51 g, 83%). 

'I i • • • j . - 

HE. 4-(tert^JHV>^carb;onyIai^mo-methyl)-3-flUoi;obciizoic acid methyl 

estci; 1 



• To a solution of 4-amUiometliyl-3Tpuorobenzoic-acid methyl ester (1 .5 
g 3 mmol) in dichloromelhau^ (20 ml) were added di-ferf-butyl dicarbonate 
(2.3 g, 1 1 inn ol) aiid^iie&ylathine (1 .4 \igJ, 10 niraol). The ttrixtitre was stirred • 
for l ; 8h, washed with 031VE KHSO^ and brmeJ. aad concentrated in vacuo. The 
residue was purified by fhxsh cbibmatography-on silica gel (eluant 10% 
Et6 Ac/pet. etticr) to give;a wliite solid identified as*4-(tert- : 
butbxycarbori!ylaiiri no-inethyl)-^fluorobeii2oic ucid methyl ester. (1.4 g, 610%), 



* t|:llcilit: twM MS*' 



! 



NuO fpM<;,i n^r.im*. " 
1 



Eii-Pf ansszdi.t • M'^fjeb !§ 16:14 : 



i . 



10 



20 



37. 



llF/4-(tert r Btttoxycarbon# 

To a solution of 4-(tert-Biitcocycarbonylamwo-m^ 
acid methyl ester (640 nig, 2.25 immol) in dioxah (40 ml) wasadded. INNaOH 
(4.5 ml, 4.5 mmol). The ljoixmrejwas stirred for 18 h, diluted with ethyl acetate, 
washed with JN KHSO^'watcr and brine and concentrated in vacuo to give a 



white solid identified as 
acid (608 mg, 100%) 

Example 12 . 
4-Cyano-3-ethylbeu20ic 




(tert-butoxycarbonylamirio-methyl)-3-*fluorobei\zoic 



acifl 



15 . cthylbemfonitrile (7.66 gj 58%). 



12X8. 4-CyauOr3-ethylbeitizoic acid 



4-Bror no-2-efhylb[mzoni 





12 A. 4-Broino-2-ethylbenzonitrile 

. "4-Broiiio-2-etliylatuKne (12.5 g, 62.5 ipmol) was reacted foilowingthe 
method of Example. 9A to give ..pale brown oil identified as 4-bromo=-2? * 



.4- 



rile (7.55 g, 35.9 mmol) was reacted following 



the method oi: Example § to give a pale brown solid identified as 4-cyaiio-3- 



ethylben2;oiQ acid (4.34 &, 69%)* 



Example 13 

4^Cy an u-2-riiedioxy benzoic aclid 

0^1 LoMe 




■fW-U: I I t-'.:j v 
■ ' • \ i|i)KHU*uik>. M>:i 

EraP fansszei t* 14. 

■ r i • 



X>Me 




OMe 



•tfr-e i „. 
Feb .* 16:14 



10 



15 



•20 
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13A. 4-Cynno-2-niethox^beii2(|ic acid metJiyl ester 

4-Amiiio-2-TC acid methyl ester (4.59 1, 25:33 mmol) was 

reacted follovving the method ofpxatnple 9 A to give a pale 'yellow solid identi- 
fied as 4-eyaii6r2-metho)lybeiizoic acid methyl ester (2.58 g, 53%). 

13B. 4-Cyani-2 : methojybeimjic acid j 

4-Cyario-2-meflioxybenzoie acid methyl ester (2.68 g, 15.52mmol) was 
reacted following the mclhod ofj Example IOC to give a white powder identi- 
fied as 4-cyano-2-rnethoxyheuzoic acid (2.60 g, 95%). 

Example 14 

fetmiry <lrothleno[3 ,2-£] kzepine hydrochloride 

G) 




-H 



14A; 4K3-McikyM-cyahoben^ 

. Thionyl chloride (5 ml, 68,55 mmol) was added to ia 'stirred suspension 
of 4-cyano~3^raetbylbenzaic aciil (1.43 g, 8.90 mmoi) in clichloromethaiie (20 
ml}. The mixture was lies ted at Jeflux for 2 h, cooled to room temperature ayd 
concentrated in vacuo, The residue was azeolroped with dichloromethan'e then 
dissolved in diclilorometliaiie 20 ml r The resulting solution was slowly added 
to a stirred solution of 5,6,7,8H;e;rahydr^ (1.36 g 3 8.90 

mmol) and tri'efliylajirine j(3.70 ml, 26.54 minol) in dichloromethane (30 ml). 
The mixture was stirred ajt room! temperature for.24 h, vvashed with 1M 



25 KHS0 4 , saturated NaHCOf and 



mne, then concentrated in \>acuo. The residue 
was purified -by flasilkchromato^tiphy on silica gel (eluant 25% EtO Ac/pet. . . 
ether) to give 'a brown sold identified as 4-(3-rnethyl-4-cyanobe^ 

teUahydrothieno[3 5 2^]azepine (1.70 g, 71%). 

.*•.*. 



Erapfingszeit U;fjeb.' M6.: 14 
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14B: 4-(4-AiiitaOHietUj r lr3-raet jylb«uzdyl)-5,6,7,8-tetrah|ydrotliieuo[3,2- . 
Z»]azcpiue 

Cobalt(fl) chloridd hexalijydrate (2.84 g, 1 1.94 mmol) \vas added to a so* 
lution of 4-(3 jmetlryl-4-c; ^anobe|izoyl)-5,6,7,8-telxahydrothienp[3 ,2-&]azepine 
(1.70 g, 5.70 mmol) in in JthanoJ (70 ml) at 0°C. Sodium borohydride (2.22 g, 
58.(58 mmol) was added j lortiongwise at 0°C and the mixture was stirred at 0°C 
for 30 miii then at ro«m t ;mpers|ture for 2 h. Saturated anirrionium chloride " 
was then added and the u ixture jwas stirred for 30 mih thenj concentrated in 
vacuo. The residue was azeouo]|ed with toluene then extracted with chloro- 
form. The exl-tacts were w^bedlwith brine and concentrated in vacuo to give a. 
white solid identified as 4r(4-arnmomemyl-3^methylbenzoyl)-5,6 1 7 > 8- • 
te1xahydrol3u6no[3,2-6]azepine QA.12 g, 65%). 



14C: 4-(4-(4-(to*-Bul}jlo^ 

3- metIiylbe»zoyl)-§,6,7,8-tetraLydrothienoi3,2-6Iazepine 

1,1 '-Carbonyldiinfidazoll (234 mg, 1 .45 mmol) was iadded to a solution 
-of ^^amm^memyi-S-njeth^^ 

(400. m& 1.33 mmol)* and'DlEA (0.3 ml, 1.7? mmol) in.DME (20 ml) and the - 
mixture was stirred at rodm teni >erature for 30mm. /e/tf-Butyl piperazine-1- 
carboxylate.(281 mg, 1,50 mmp ;) was. added and the mixture was stirred at 
room temperature for 24 h theju. i xmcentrated in vacuo. The residue was taken 
up in chloroform and the kolutic a. was washed with 1M KHS0 4 and brine, 
then concentrated in vacuo. The residue was purified by flash ■chromatography 
on silica gel (jehiant 75%|eiOAc /pet. ether) togive a white solid identified as 

4- (4-(4-(fer^utyloxycarbonyl)|ipera2iae- 

benzoyl>5,6,V ? 8-teti^iydrothiej|o[3,2-^ ' 

14D: 4-(3-RjtetUyl-4-(piperaz&ie-^ 
tetrahydrolhieuo[3,2-£Jpepti& hydrochloride j 

* . Asolu ion of4^(4j(4-(te>|^butyloxycaibonyl)pip 
anunomemyl>3-memymenzoyl^ 

ing, 1.15 mmol) in 4N HCl/dioAn (10 ml) Was slhred at robm tenipemture for 
30 mm then concentrntedlirt vaclio. The residue was. dissolved in acetoni- 
tnte/water and lyophilised to gr\ e a white solid identified as 4-(3-mefhyl-4- 
'35 • (p:rperazine-X cs^onyla^^ 

6]kzepmehydrochloride(B93m|i; 76%). ' i- 



' !»!»VS i-I.l-j.-ts: V 
'.>ri» iishi'c.i: • ■ • 



Empf anssz.e it 14.-F.ef. 
• ii 



16: i 4. 



i 



' • JL # ■ Jl 1 IXJX ' T *1 



40 



t 

. i 



- « 5 

*H NMR: cl 6 -DMSO 8 l.jjO-1,74 (2H, m),. 1.82-1.94 (2H, nip, 2.17- (3H, s), 
2.816-2.95 (2Ki, m), 2.96-ilO (4ft, in), 3.35-3.45 (2H, m), 3;50-3.64 (41-1,111), 
4.1& (2H, s), 6.26 (1H, bijs), 6.80-7.10 (4H, m), 7.24 (llf, bV s), 9.28 (1H, br s). 



MS: [M+H] + 



10 



4-1372 



Example 15 

5-(4^(4-CydopropyluietliyIpip 
benzoyl)-! 



1 . 



• i 



roetJiyM^O^ihyd&opy 




iiylamiuoipethyI)-3-metIiyl" 
5] benzodf azepiue 



H 3 C^N N 



; S-(4-Cyaii6-3-metiylb 
15 . |l,5ibenz6diilzepiiie 
* ThionylcM^ 

• 4^cyario-3 Wthyltte^ acid A .29' & 8.oWiol> k.toliieiife (25 nd). tho inix- 
* ' hvxb was heated at reflux tor 2 m cooled to room temperature and concentrated 

* in ^acuo. 'the residue was azeotroped with toluene -then dissolved in diclHorb- 
20 methane (10 ml); The vesLiltiilglsolution was added to a stirjed suspension of 1~ 

\ methyl^, 1 O-cJiJJydrdpyra zo io [^M-&3[l> 5 3 be ^^ d i^ e P^ e (1;-^ g, 8 rr^iiioi) aind 
trtqdiylaimne (1 A ml, 10 ttimolp|iii dichloromethanc (15 rrilj). .^e mixture was 
'stirred ovemightat rtooni lempe|ature then concentrated In VacaoyfVhe residue 5 . 
was petitioned between \ ihlbrpltorm and 0. 3]VI KIISO4- The aqueous phase was 
exliacted witi eMoroforrn/2-priL (80:20); The combined organic phases ' 
were washediwitjh sat. NcHCojjadd brine^ dried over Na^S^ and concentrated : 

(elifint 5% meliianotfeH^ a pale.yeilow* solid identilled as 5-(4- 



25- 



30 



"•Mii%frtfiMUM MS'. 



NuO SAT I ■lilt M»M 

.Eui p* f a n e 5 2 © i" t s -l 4 - Fje b ?. : |6*:I4 ■ 



1 



cyano^noibto^ 
■ ' benzbdiazejpine &A g 5 87%)^- 



I 

run ini • |*| s 1 ! i" a* i ». 'I i». ' < < , • -i '.\ 1 1 • ■ i* 0 /» ii . >4 /■ 1 « mi ^ ft " j 1 o« 1 
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15 
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1SB: 5K4-AiuiaoiiietliyF-3-meiJiylbeuzoyO-l 
d^ydropyrafcolol5 5 4-b]|^ j. 

Cobaltbl)'chloride hexafirdrate (1.59 g, 6.7 mmol) was added to an ice- 
cold solution [of 5<4-cyaiko^3^ 

. dihy<^op)ra20^ (1.15 g, 3.35 mmol) in methanol 

(35 ml). Sodium borohydride '({§27 g, 33.5 mmol) was added portion wise fit 
0°C and tlie mixture was stirred JatRT for 1 h, then quenched, with IM KHS0 4 
_and concentrated in vacuo, lliejltqueous residue w&s diluted with 1M KHSO4 
(40inl) and fijtered through Celjj te® filter agent. The filtrate'was washed with 
diethyl ether j[2 x 50 ml)' then b* sified with 2 M NaOH and extracted with 

. chloroform. The 'organic 1 ^hase ? ras dried over Na 2 S0 4 and jcon^ennated in 
vacuo to give' a pale brov irsolft . identified as 5-(4-aiTiin9inptibiyl-3- 
tn etliylbenzoyl)- J -me thyl-4, lO^elihy dropyrazolo[5,4-6] [ 1 , 5]beiizodiazepinfc 
(745 mg, 

• ' ■• * • I '* ; 
15£: 5-(4-(4~^^ 
-3-iiiethyIbenzoyl)-l^^ 

benzodiazepine . . Jl \- * • 

1,1 '-Cjarbonyldikr^ (76 jng, 0.47 mmol) was aiided to a solution 

of 5-(4r(amiij^ -methyl-4; lO-doliydropyrazolo- 



[5 b 4-^][l,5]b^nzodiazepi|ie (15j| mg, 0.43 nnnol) andDffiA(0.1 inl, 0.57 
1) in DMF (10 ml). The solution was stirred for 30 miii, tert-butyl 
a2irie-l.-earboxylatd(91 ml;, 0*49:mDxol) was. added and stirring wa 



mmol 
-pipera2ine 
tinued for 72 lu The mixture 
taken up in chloroform, hie s69 



JL 



and cohcenhkted in vaafo; Thj residue was purified by flash chromatography 
on silica gel'feiuant 100% EtOJj ,c then 10%metliaiLol/EtoXc) to give a white 



solid identified a$^5<4-(< 



(feWfimtyloxycarbo 



cutbonylamii|ioniethyl)-3Nn€>tli] 



'•wo* t.\: I-* \» j.: *. 



Emp fansszeit 1 4 • Peb . ;16: W 



was con- 
concentrated in vacuo and the residue was 
ition was washed with water and brine, dried 



m6thyl>3 : niethyJbenzoyp- 1 -Tn|thyl-4,1 0-dihydropyra2olo[5,4-Z)][l ,5]- 
bewzodiazepijne (160 mgj 66 u /q)J' 



; fc i5p: l-Mc«jylj5 r p-me|hyI-4j- piperazinie-l-carbouylajudiuomethyl)- \ 
bchzoyl)^,10 T djiliydrop^razo|s >[&4-£] [1 ^benzodiazepine hydrochloride 

35 * a A solution of 5-(4^^^ . . ■ 



•■•INI 



[benzoyl)- l-methyl-4, 1 0- 



4 

diB.ydropyraz<j>lp[5,4-6] [1 ;5]b© 



5 memyl)-henzoylj-4,l O-dihydroi; 



ride (130 rag, 



90%). 



methylbeiizoW) J l-methyl-4,H 



42 ' 

lodiazepine (160 rag, 0-29 ipmol) iu 4N 



HCl/dioxan (15 ml-) was s tkrcd||t room temperature for 30 miu then concen- 
trated in vacii\>. The residue was azeotroped with diethyl ether*o give a white 
soUd identiiie'd-as 1-ihetb /1-5t(3 -inethyl-4<piperazine-l-caibonylaiiuno- 



10 



razolo[5,4-6Q[l ,5]benzodiazepine hydrochlo- 



15E: 5-(4-(4-Cyc!opropylMelhjMP^ 



15 



20 



diliydropyrazolo[5,4-*][lj5]benzQdlazepifi© 

To a solution" of l4iefli#5-(3-rae% 
carhonylamin!bmemyl)-^nzoy|-4,l0-dihydrop^ 

l>euzodiazepme hydrochloride (j 00 mg, 0.20 roniot) aiidtri^thylamine (0.5 ml, 
3.59 inmol) m THF (10 nil) wel|' added cyclopropahecaTbb^altiehyde (14 mg, 
0.20 rainol) a id sochurn qyanot-^.^^..- v ~- , 
ing mtiture v as stirred at- room! temperature for 24 h then concentrated in 
vacuo. The residue was dissoly M in ethyl acetate and the resulting solution 
was washed -vjdth samrated'Nal^Oj* water and brine, dried ^nd concentrated 
in vacuo. The residue was puvi^ 
(eluant 10% l aethanol/EtOAc) „ 
cyclopropyin.emylpiperazine-lpparboiiylaraino 

~methyM,l 0-<Miydropyraplo[5j \-b]\\ ,5]benzodiazepine (35 nig, 35%). 



sd'hy flash clnoinatogra'ph^ on silica gel 
give a white'solid identified as 5-(4~(4- . 



25 



. 'H NMR: d^jlvlelOH 5 0|4 (2H 
. (ill, m), 2.15;(3H, s), 2.2.8 (2h{ 
J=3k9Hz), 3.8D (3Hi s), 3 95 (it 



J=14.6TIz), 6. 



61-6.74 (21- 



'7.19-7.24(21 
MS: [M-HH]" 



! . • 
= 514:3. 



30 



:, m)pjpiri. 



,ui), 



I 



q, J=4.7Rz), 0.51-0:59 (2H, m), 0.82-0.95 
d, J-6.7HZ), 2.52 (4H,.t, J=f4:9Hz), 3.43 (4H, t, 
d, j=?14.4Hz), 4.23 (2H, s), 5.78 (lH, d, 
99 (2H, s), 7.03 (1H, s), 7.05-7,14 (III, m), 



MJ-i/i 4i:.4.!V> •Wkginvin.ui-J 

EinP f anr'sze i t 1 4 • Feb . 1 6 : 1 4 ' 

I. • • i ■. 1 . * • 



!KR NHI 



! VHM \C'H p n« -MS W?r'-M| Hf* Ni4 riiiilvU , 'M»K»l'/b«J MPim*. 



Example 16 ! 
5-(4-(4-Beuzylp5jpeirazm 5-1-ca 
inetkyl-4,10-jliliydropyr^zolui 



43 



ibojiylaurittometliyl>3"mcjthyIbeuaSoyl)«l- 
;4-Z>) [l,5]benzodiazepiiie li 




10 



15 



To a sohrfkra ^>f Hnjetfiy 
xnethy l)-beilzbyl>4i, 1 O^dihydro 
lide (ClOO ingj 6.20 nimolj) ImkHi 
ml) wisre addkfi behzaldeliyde (: 
•hydride (15 lijig, 0.24 mmol) an< 
perature for -2 4 h then coicentri 
ethyl acetate md fhp reswthig sj 
water and brine, dried and cqncj 
flash chroma ;ograpjhy qn[silica 
white solid ic entiiled as |-(4-(^ 
.jrnediylbeiizoyl)-l-m^ 



^CS-inetliyl^Cpiperaziri^l -Qafbonylaniino- 
jyrazolo[5 ,4-6] [ 1 ^benzodiazepine hydroclilo- 
sthylaraine (0.5 rnl^ 3;59 mmol) in TOT (10 
1 mg, 0.20 mrnol) and sbdiutrt cyanoboro- 
the resulting Ynixture was stirred at room tern- 

in vacuo. Tlae residue^as dissolved in 
lulion was washed with saturated NaHC0 3 , 

1 , 4 

ntrated iri vacuo. The residue was purified by 
el (eluant .5% methafloJ/iStOAc) to give a 
ben^lpipexazme-l-carbonylairii.aomefliyl)-3- . 



l H NMR: 8 2.10 (3H,s)|2.36-:f 



20 



jm),.3.76 (3H, 
in), 5.88 (ltt 
.m), 6.98-7.1 i 



MSr[M+H] H 



s), 3.96 aipu- 



25 



(2Hi!m),7 

J I" 
=^550.2 



!l9-7. 



r 



.Nf ; 'pir.W..»--|ii- , .i : l ! "' f l^ 1 



vEmp.f anesze i f 1 4 - Refcr. 1 6 4 

• i ! r «. 



48 (4H,'m), 3.29-3.44jC4*t in), 3.48-3.51 (2H, 
14.6Hz), 4.22-4.28 (2H, in), 4-61-4.68 (1H, 

(IH, s.) 6.62-6.74 (2H, ixx), 6.82-6.96 (3H,. 

(5H, m) ppm. | _ 



• " . . " i • " • •• 



15 



25* 



solution of /72-oreso 
i n . dichloro methane 



I 



chromatography on 



less oil identified as 3-(ie< 




■»„ Lru 



44. 



Example 17 
5-(4-(4-(3-Hyjdro:^ 



methylbenzoyl)~l-Wd^ 



.OH 



17A: '3^ter^Uulylm . j ' 

te^ButyldiE iSthylsilyl cKloride (3.00 g, 22.00 mrnol) was added to a 



(2.0C g, 18:0jDifiii\ol) and tyethylamine (4 ml, 28:7 ramol) 
(50 rill) at O^C^The mixture was stirredjat roointempera- 



10 ture for 24h then coWenttaled imvacuo. /The residue was puiified by fldsh 



silica gel (elmnt 10% EtOAc/pet. ether) to give a colow- 



7-butyldiinethylsilyloxy)l:oliiene (3,60 g, 88%). 



butyldimethy 



silylq 



ty)bejizyl-bc&roide (21.45 g, 50%). 



(40(5 



stnrred 



ot 



so 



17C: ferf-Butyl 4 : (3-Uyil|rosyl> 

Sodium hydi ide 
added poilionjvvise i o a 
DMF (50 nil)|at 0°0;. flic 
over lh, then a solukon _ 
' g, Si 1 0 mmol j hi |d|iF. (1 
at room temperature for 



30 30min thenp 



•■•11*1*1. j. |* uv. t 
*i nl ;.| ,R 



iured 



men 



'I Ml 'I I 

I ll' • . 



EmPfansszeit iV.Reb-' il6:!4* 



17B: 3«<iter/-liutyUIm^ bromide . ; ; 

7 tf-Bron^ (2.5 0 g, 16.20 imnol) and AIBlSf (266 mg 7 1.62* 

mmol). were tedded :o a stirred sc lution of 3 -(ter^bufyldimefhy^ 
. "(3.60 gi 16.20| mmol) in carbon tptrachloride (120 ml) and the mixture was 

heated at refftix for 24h, t ;ien allowed to cool to room temperature and concen- 
• trated In vacu?: The resid re was purified by flash chiomatp^raphy on silica gel 
20 (eluant cyclol texane ) to g ve a o< >io'ur1ess oil identified as 3-(ferf- : 



I 
■ 



myl)piperazme-l-carboxyIate . 



2H 



60% dispersion it) oil, 1Q. 15 -mmol) was 
utioh of (er^butyl piperaaue^l-carbojcylate iu 
raixtuije was. allowed Co warm to tooin temperature 
3-0er? T bu1yldii)iethylsilyloKy)beiizy] bromide (2.44 
3 ml) vras added drop wise and the mixture was stirred 

h. Water was added arid the mixttire was stirred for 

. i ■ . : . , • • 

mto EJtOAc. TPhe organic phase was washed with Saturated 



10 



15 



20 



25 



30 



17E: 5-0K4-C 
juetkylbenzo!yR)-l-. 

l,l'-Cafbc 
lutioiiof 5-(4|(i 
di]iydrqpyra20io[5, 
(0.1 nil 0.57 rainol) 
hydroxybeiizyl^ipipcraz 
stirring was 
Irated in vacuo, mid 
washed with saturated 
residue was pjurifie< 
riol/EtOAc) to give 
piperaziiie-i-carbo)Ayli 
pyrazolo[5,4-Ib][l, 



i-HyiJ roxybuiizyl)pipera^ 

■luetli] 1-4,1 o|diliydropyrazolo \S,4-b\ [lis] benzodiazepine ~ 

diimidazolep 5 mg, 0^09 lriinol) was added to a stirred so-; 
(&im]omethyJ)-a-niem^^ 

\-b][l ,5]benzfiiazepine (3 1 rag, 0.09 niraol) and DBBA 
iii Dl <£F (5 lifl). The solution was stored for lb, l-(3- 

5 dihydrjochloride (27 mg, 0.10 uomol) was added axid 



(2H f s),3.80~(3H, 
(lH,d,J=14.6Hz), 



si, 



MS: [M+Hf 



566 



II I: 4'v- 
'iTl'iialKV'.i. M W r '. 



EraP 



NWX'Av 



fansszeit 14-Reb. I 
• 1 *!. 



45i 



NaHC0 3 andjbfrae, then <:ODcen rated in vacuo. The residua was purified by 
flash chromatpgrap iy on silica g el (eluant 40% ElOAc/pet jether) to give a 
light brown oil iden tified as terlhutyl 4-(3-hydroxybenzyl)piperaziiie- 1 - 
.carboxylate (2.00 g 84%). I- " • ' ' j - • 

- . r 

17D: l-CS-H^drox; 'benzyi)pipe razinc dmydrochloride 

A solution o: * tertA rotyl 4 (3-hydroxybenzyl)piperaziiie-l -carboxylate 
(1.94 g, 6.60 mmol; in 4N HCl/dioxau (10ml) was stirred at room tejnperature 
for 30 miu tli^ii con cento ted in \acuo. The residue was triturated with diethyl 
ether to give k whitfe solic identi led as l-(34iydroxybehzyI)pip'erazine dihy- 
drochloride (1.10 g 



63% 



;ine 



continued at. room temperature for 24 h. The lnjbtbiire was concehr 
the residue wis taken up in EtOAc. The| solution was 
NaHC0 3 [and brine, then concentrated in vacuo. The 
by tlash cinematography. 011 silica gel (eluant 20% media- 
te soliJidentified as 5-(4-(4-(3-hy<iroXybenzyl)- 
iaminomef|iyl)-3-metliylbeiizoyl)-l -m'ethyl-4,1 0- dihydro- 
5pbenz )diazq hie (45 iing, 90%); j 



(3H 



1, 3.97/ 
fc.62-< 



2.41 (kU t, J-4.7Hz), 3.40 (4H, t, J=4.7Hz), 3.46 
(lH,-<Jj J=14.6Hz), 4.22 (2H, s), 4.90 (1H, m), 5.78 
.79 (51 tm), 6.99 (2H, s), 7.03r7.27 (6H, in) ppin. • 



J* III** It 1* I 

6:14 



r *r.Pis»; f 



.1 



l * 



T 1 



10 



20 



Example 18 
5-(4-(4-(3-H}d*oxy 
metliylbeuzoyl)-!- 



25 



46 



u»etIjylbcH/yI)plpera2ittc-l-caibonyl^uiinoiufethyI) 
netlixl-4»loifliliydropyrazolofS,4-6I[1 



H,0-N v 




-3 T 

5)beuzodiazcpiwe 



OH 



stirred solution of ft 



*triethylamirie (1.50 
was stirred ot J rooin 
due was purified b} 
a white solid idcnti 



i. « t • 

18A: antf-Bucyl 4-GHm4tM°4^^ 

• - ' - Methyl 3-(b3ouioDaethylb^iTzoate) : (1.23 g,' 5.37 mradl) was added to a 



rf-bubl ptperazfne-l' r carbo3C^te (1 .00: g, .5.37 xnm.ol).and 
ml, 1 )';74 Tiujool) in dicluoromethane (2j) ml). The solution 
templraturep?r24hfhen concentrated. m vacuo. Tlieresi- 
fiaslJ clnoiilltogiaphy'oii .silica gel (eliiaht IltOAc) to give 



ied a: 



p iperazine- 1 -carboxylate 



LMmunrhydroxids 




, ty 14_(3:(i T iemyloxycaiboiJ.yl)beiizyl) 



86%). 



15 18W: Wi-jf-Buiyl 4r(p-carbo^b^^l)piperazirie-l-earbo^Wte 



mouoijydrate (339 mg, 9.27 mmpl) was added to a 



solution of/eb-butyl 4-(: -(metlMoxycai : bonyl)beiKyl)piperazine-lr 
carboxylate (jL'55 g, 4.63 mmolljnTHF j(10 ml) and water p. ml). The solution 
was stirred a* Womjteinp ^atttipl&ir 24 htlibn acidified to pH 5 witli 0.3 M 
• KHSO4 and extracted sut c'essivlly with chloroform and dichlordmetbaite. .The 

combined extracts were concentrated in vacuo to give a white solid identified 

I « t if 1 • I* ^ 



as te/'f-butyl * 



-(3-carbox7to^ £L05> g, 74%), 

18C: tert-Bu yjt 4-({3~(nXy lro^rticthy)l)b;euzyl)pi|)ei azihe-lrcarboxylate 

Isobut^ clil(|rofor jaate {{ml rill, 3.64 mmol) was slowly added to an 
ice-cold solution off tert-iutyl 44(3-carbo^benzyl)p^ 
(1.06 3.31 jndnioli) and-\T-inefl^ tnl,~7«2^ mniol) in THF 

(15 ml). The solution was stiftedjat 0°C for 45 mi n and dien filtered. The fil- 
trate was added *tO QJU ice- «nld snrtntinn nfsndnimhorohvdride (313 inc. 8.27 



30* .umiolj in water (10 



•i 



EinP f anes.ze i t 14 



>l.ijJWW)l- : I if.: 

.RebV § I8:14 



ml). 



cold solution of sodiuin borohydride (313 mg, 8.27 
lie stmqed mixture was allowed to warm to room * 




(e1uantEtOAjj)to 
metbyObeiiz^'pipdrazdiic 



47; 



3n cc aacentrated in vacuo. The residue was taken up 
ras hashed with water and brine then concentrated 



temperature ojver.2 i and, then 
in EtOAc and* the solution was. 

in vacuo. The! residue wai; purified by flash chromatography on Silica gel 

white sf>lid identified as fe^/-butylj4-(3 -(hydroxy- 
-1-cdoxylate (230 rag, 23%), s 



give a 



X8D: l-(3-(Iiyclroxy»ie<hyl)benzyI)piperazine dl hydrochloride 



10 



A solution oi tert- 
carboxylate (230rn&, 0.7! 
temperature fjor 45i inn Hi 
with toluene to give a white soli 



piperazme 



dih 



mtyl 4 (3-(hydi|oxyniethyl)beiizyl^ 
mmol) |n 4N H{CI/dioxan (ioml) yros stirred at room 
~n concentrated! z>z vrtcwo. The residue wasazeotroped 
i identified as l-(3-(hydroxytttetJiyl)bcnzyl)- 



15 



ydrocliloride (158 ling, 75%) 



>on 



lyldiin 
-3 



~ .20 



25 



"1SE: 5-(4-(4 
methyl)-3-methyll> 
benzodiazepine 

lj'-cjufb. 
of 5-(4-(aiiiinoinethyl) 
[5,4-6][l 5 5Jbinzod 
was stirred fori h, 
drochl oride (^ 1 nig 
was added and: the. 
cehtrated in vacuo. 
washed with 
flash chroinatojgra] 
white solid 

carbonylaminoineffiyl) 
[5 ,4-£] [1 ,5]berizodiazepito 



(3-H:tydroxymeth^ . 
ouzo; >1)-1-H] |etUyl-4,10-diliydropyrazqlq[5,4-Zpl [1,5]- 



azepi le (35 mg> 0.10jrnmol) in DMF (3. ml); The solution 
a soli tioxi ofp -(3-(h}jdjro^ dihy- 
nmiol jluid DI&A (5/t \x\ 0.30 lmnol) in DMF (2 ml) 



,0.11 



nixture was stirred at room temperature! for 24.h then con 
isidue taken iipjrn cldoroform arid the solution Wa$ 



fhy 
identified 



The r 

md concentrated in vhcuq. The residue was purified by 
ori; silica gel (ehiaht 7% liietFianbVcldoroforni) to give a 



30 *HNMR: 5*2.00 (3H, s); 



3.63 (3H,s),3;91 
5.29 (lH,ni),5l80 



35 



=.58X3.3 



.♦•rr-M.e.,4 \ *a \\ 

»>j >huMii»*;t:M MS 



EpiPf ansszei t U.Reb 



*i1p.O. 



as 
)-3 



(ia 



i 



I . I .... . 

ida?ple j(20 mgj ti.12 xruiiol) was added to a solution 

cnethyteetizoyl)- i-methyl-4, 1 0-diliydropyraaolo- 



-bydr<pcymethylben^^ 
wetbyli>6njzoyli)^l-me^^ 



L e (27 fig 



s); 232-ii36 (4H, 



6:14 



m), 3 : 32-3.45X4H,iti); 3.46 (2H^ s), 



:> d J==14.<5il2), 4.10-4.20QH, m), 4.k<5 (2H, s),* 5.28- 
(J H, J, J^WBHz); 6.50-7.30 !(15H, th) ppm. 



• * . 1 1 vi «M'pi i, J i %i i -n-i i1 ^ijLoni<«i. 



Example 19 
l-Methyl-5-(3-«u« 
beiizoyl)-4,10-i 




mcmyi)~benzj?yl)-4 
ride (100 rng,j0;20 



-carb b'uy Inmiii o methyl) - 



10 cyanoborohydride (115 ixng ; 
room temperattird. for 24 



To a s6lutioi| of lMnetf>yjl'5-(3-metliyl-^ 



10-di bydi-pj&azolo[5,4-i»][l,5]beiizodi:azepine hydioebJo- 



nmol)and liffemylamane (0.5 ml } 3.59 rhmol) in THF (10 



ml) were add^d 4-pjyridit!ecaibol|dalcleh.yde (21 mg, 0.20 inmol) and sodium 



solved in ethyl -acetate and the Jsulting solution was \vashe ; d wilh salurated- 
NaHC0 3 , water ana briru:, dried and concentrated in vaciio'. The residue was 
purified by. flash cb romat bgrapllj on silica gel (eluant 10% 7 30% metha- 

! a wliite solid. identified as l-melhyI-5-(3^methyl-4-(4-(4- 
-caibonylari^ometbypbehzbyl)r4,10-dihydro- 



1 5 nol/EtOAc) ti give 
j)icolyl)piperaziiie- 



pyrazolo[5 s 4Hb]i;i-,5]beiiz3diaz$:uiue (33 mg, 30%) 



. l HWMRxC2.13^H > Bi 
20 • 3.96 (1H, d, jUl4.8Hz), * ; 



- (Ill, d, J=14.4Hz), S.25 ( 

7.00-7.12 (2Ti,'m) 5 (7.25 (|sH } S), 

1 

MS: [M+Hf = 551] 



25 



■ti.'-ijS n :» is v * nmO-m 



•f *hi'itlu*':*l iiS 



1 



i I'm 



Empfansszeil 1 4 • F.eb • .1R:U 



.0.24 Siimol) aiid the resulting mixture was stirred at 
then llncentrated in vacuo: The residue was dis- 



2M r tf9 (4H, m), 3,29-3.47 (4l4 m), 3,76 (3H, s), 
.25^4.2 1 t2H, i J-4.71iz); 4.50-4(60 (1H, m), 5.90 
H, s), (ji.63-6.7ll (2H, m), 6,84 (2H, s), 622 (1H, s), 



8.53 (2E 



3 d, J=5.9Hz) ppm. 



! 




uiethylbeiiroyl)"l-meth 




49 ..; 



Example 20 ~ 



. l,r-Ciit*bonyldiiiri idazpl< «20 mgi 0.19 mindl) was added/to'a solution 
of 5-(4-(ajnhibmetI] yl)-3- mefliylbeiizoyij^ 

[5,4-6][l J 5]b^nzddiazepi]Ae (31 Jqig; 0.09 mtnoi) in DMF (3jml)/The solution 
was stirred at rQom temperature jror lh,>a solution of l-(2TKydro^e^yl)^ 
10 . piperazrrifc (1 3 mg, 0.10 ihnibl) id DMF (2 ml) Was added iiixd stirring was con- 



\ihue'd for 72 h. The solution was!coiiceri 



pailitioAied betweeii clilorofoiin pjiid brine.' The orgarat lay^T was separated and 
.coiiceiltrated -in yacup.'Th® iesic ^e was ^rified by : flash cl^o^atogmphy oh 
. . . \ silica gel (elxiant 79 o met ladoVcjalbrofoiiri) to^ give a . white sdlid identified as 
15 .5~0H4-(24iyfr^ * 
betizoyl)-l-thethylJ4,l 0-dihydrcMyrazpIo[5,4-^] [1 ,5]ben2odiazepine (22 rag, 



2,4Ml59 (6H, 



'HISTVUl: 5 2.09 (3H,s). 



.20 / rn),3,67(3H, 



5,84-5.90 (lH,.m), 



MS: [M+EQ 



& 3.93-2 -£ 8X1H> 



S.64 r 7.25<9H, m) ppm 



=? 50< 



E.inP.ifankszeU U-ReV 16:14 



.2 



,OH* 

! 



&ted m vacuo and the tesiduc was 



snpatec 



ra), 2.91-3.01 (lFfviTi), 3.33^3.62 (6tl s 



m),-4;20-4.23 (2H/m>-5.00-5.03 (1H, m), 



i 

i- . 

i 



In 



Example 21 
i -Metb.yl-5-(3-niiethy 1^4 



carbonylaini 
benzodiazepine 

H,C-N v 



noiiiethyl)! 




50 



i-. 
i • 



(4-,(3-«tk»e|;hyltIiio)pro|pyi)pipei 
enzoyl j)U,10-ddiydropyrazolo[5 : 



razme 



10 



15 



dihydropyiaz:o'lo[5,4-&] [3 



e-I- ' 




l 



To a solution of 1- mefliyB-p-Q-me thyl-4^(piperazine|-l-Ccirboiiyl- 
mimiomethyl)-beqzoyl)^ 

drochloride (\ 00 Ttig* 0.2 ) mmo|j| and trietliyiaminc (0.5 rid, 3.59. nimoj).ui ! 
THF (10 inil) ^ dl'mg,-b.20.iii3iiol) * 

and sodiual qyaiioborohydiridd (Ip yag( 0,24.inni)6l) and diejiresultiiig liiiixture 
was stirred dtirooin temp >ratufefer 24 h tiien 'concentrated fn vacud. The resi- 
; due. was dissolved iitethyl.acetap and the resulting solution was washed with 
saturated NaHC0 3 , water andbsijno, driei and'co'nceutated, in vacuo. Theiesi 
• due was purified by flasb cbronlkbgrapriy oii silica gel (eliiant 20% media- 
n'oi/EtOAc) to give a whi te. 'solidj identified as l-me1hyl*5-(^-metliyl-4-(4-(3- 
-Cmethyltbio^rppyl^yiper azine- J| cajybouylanuno^iethyl)bei{zoyl)-4, 1 0* 



,5]be 



20 . 'HNMR:. 5 1.63-1.80(3 



;nzo 



zepnn 



diazepine (41. mg; 38%).; 



(2ft t, J=6.7^z), 3.29 7 3.39 (4H|4ii) 1 .3.7 
. 4.12-4.30 (JUEL-m), 4.57-4.70 (lH, m), 5. 
,6.59-6.71 (2H, iu), 6.83-6.88 (21?, tn), 6: 



25 



ppm. 



MS: [M+Hf 



H, ra), ^-04-2.12 (4H, m), 2.33-2.42 (6H, m) ? 2.48 ' 
(3H, s)l>93 (mj d, J^14:4Hz), r 
85 (1H, : d, J=14.6Hz), 6.44 <1H; s), 
.92-7.08 (2H; m), 7.14-7:27 (2ft, m) 



>548.0 



N»0l!>Mli. • I* tt'J 

y:r.-:».i>i •■ i itx 



;Ei«P'f,ansszei t 1 4.Fjeb 16:14 



,it(P(X< 



I 



I. 



I 



•' i 



T ■» . 1 1 • \H>: >'{' t. if.ii i- IP •nii- < ,, i<;iot.' , < : ;i 



10 



22 A: Benzyl ^(Z-liydroicyctliy. 

Benzyl chlorofottr ate (3.| 
ice-cold stirred solution 
arid DlBA (7.0 ml, 40,0 tftrno 
Allowed to wmn to room 
vacuo. The residue was 
6% methemo^ 
hydroxyethynpiperazine 



15 



Q ml, 24.00 irimpl) was slowly added to an** 
i-(2-|lydfoxyetl^ (2;60 g v 20.00 mmol) 

diohioi piiiethdine (75 ml) J TJie niixture \v£is 
tiire ailli stfrredl for 24 h.then concentrated in 

• . /■ ■ 1 • I 

y fTash chromatography on silica gel (eluant 

) tp givii a colourless gu|rh identified as benzyl 4~(2- . 

l-carblkylate (4.80 g, 91%), 




i2B; Beuzyl 4 T (2rbromdetUyl) 
Carbon tetxabromiae (7.2i 
4-(2-hJ 



20 



25 



. stirred solution of benzyl 
18.20 xnmol) in dichloroilietlian 
tripbenylphospMne (5.95 
lovyed to warm to room 
• #hd tlic solve: it was remdved .m 
cln*omatograplj[y on silica 
less gum identified as bejjizyl 4-| I 
~g, 58%). . 



•30 



22C: Benzyl 
eiuboxylatc 

Benzyl 
was added to 



EmpfansszjBit. M-.Fjeb. |'6:U- 



Example 22 

5-(4-(4-(2-Anii!iioetliyI)p perazine-l-caijbonylaiiiiiiometb^ 
beuzoy!)-l-uietltyMjl^ [1 ^benzodiazepine diliy- 

drocliloride 



i 



• i 




] ;pipera2;iuc-I-C4irboxylate 



ipcrazl]ie-1-cai]boxyhlte j - 
g, k 21 .80 inmol) was added to an ice-cold 
roxye1hyl)pipe!razmeTl-cV bo ^l ate (4.80 g, 



g,22. 
t&mpeta 
red.i/i 
gel(€ 
4«i 



(50 ml)L The solution was; stirred for 5 imn, r . 
\ mmol^j was added, and flic mixture was al- 
ire and 'stirred for 3 h. Silica, gel was added 
,acuo. T he residue was pufified by flasli 
elijiant 50% EtQAc/pet ether) to give a cojouf- 
bromoethyl)pijperazine-l;-carboxylate (3.45 



carbonylamino ( )ethyl)piperazine-V 



4K2-(terr-b^lyIoxj 

4-(2-brom6etliypdiperazine-l-c (3.45 g,' 10.55 .mmol) 

ail ice-coldpalujratqd solution of anjunonia methanol (60 nil). The 



.\i • ... i 



\ 

i ■ 



j * ■ • s 



! 

* a 



52 

•cjdin tcxppcratuile and stiirb4 for 4 h, then . 
e was triturated with diethyl ether. The resul- 
TOmetbane (75 <m1) and triethylamine (2,25 
was cooled to 0 6 C and dij/erM>utyl dicar* 
bonate (2.40 £,;il.00 tnirpl) wasfudded. IThe mixjture was allowed to warai to 
room temperature and stored foilpl h then concentrated in yaeUO. The residue 
1 he soliiion was washed with saturated NaHC0 3 and 



mixture was 'allowed to warm lo 
concentrated bvvacuo. Tl:*e resi 
tant solid was, suspended ii dict 
ml, 16.00 mmol). Tlie suspengi 



- was taken up jmEtOAc.. 



brine, then concentrated i n vacuo 
tography on silica gel (eluant 3% 



1 0 . identified as beUzyl 4-(2- 
carboxylate (2.(50 g, 68% ) 



22D: cert-Butyl 2-(l-pipci aziu^ 



li 



h 

'jerM 



The residue was purifiedjby flash chrbma- 
methanol/chiorofonn) to give a yellow gum 
yloxycs xboiiylainino)e1hyi)pipef azine-1 - 



l l i * 

j palladium oil carbon (500 thg) for 2 h. The 
fugh Celite^ and the filtrate was concentrated 



)ethylcEirbaiHajte 

Hydrogen was pasfeed Uucixgfia degassed solution ofbenzyl 4-(2-(ter/- 
15 "butyloxycarb rfiylairnno)< (2.60 g, 7.16 mmol) in 

methanol (50 i*J) containing 10] 
reaction mixture was filtc red 1 

in vacuo to give a yellow ig^iJIntified as terfcllutyl 2-(l-^)iperazinyl)ethyi- 
cart>amate(l 60 g 3 97%). 
20 . w I ' - - ' . | • |'. . -\|. 

22E: 5-(4^r(2-(terf-B iitylox^earbo^ 
- . amiuouictUyjl)i-3-metliyI beiizo ji 
r.5,4-/>][l,5]beixzo(IJazepiiie jj 

1,1' -Carbony ldiinj idazole' |(2 5 nig, 
25 of 5-(4^(aininometiiyl)--3^ methyl )enzoy\) - 
[5 5 4-&][l,5]benzodiazei)iJ xe (31 fig, 0.09 
in DMF (5 ml): The solulion wa| stirred 
etfiyicarbainalte (22 mg, C .10 irii |ol) was i 



30 



HC0 3 andbnt^e; then coikcentra fed in -vacuo. The 



-memyl-4,10^ihydropyrazolo-- 

1 - i - 



0 A 5 miiol) was added to a solution 
: l-inetbyl-4,l 0-difaydropyrazolo- 
mmol) and t)IEA;(0.1 ml; 0.57 iimioi) 
for Ih, tert-butyl 2 r (l-piperazinyl)- • 
ad<ded and stirring!was continued at 



room temper aturelbr 24 [l The ihix ture * vas concentrated 111 Vacuo and the 
"residue was tilien up in BtOAc. [The solution was washed -frith saturated Na- 



— . . -» . — : — 1 1 — ' j • j — • j . — \ . ^ * « - 

cliroinatograijliy on silica gel (eljWit 209jo methaj lol/EtO Ac) to give a white 



solid identified as 5-(4-(*l 



•35 



caxbonylamirioiiietiiyl)--3--methy 
[5 9 4 7 6][l ? 5]bexkodiazepi]ie (44 



'm:mx: , 1* 



1 M5i-j?oo>ni •» ■ «jo 



Empfansszejt 1 4 • Reb • l6:H. 



(2-(te$4mtylqttycarbo^ 



fci'iR 'I 1 1 1 



>enzbyl)- i-ittetiiyl-4, 1 0~dihydrbpynuolo~ 
>g,81<* 



in 



residue was purified by flash 



1 



! v II 



I.I- 



53 

22F: 5-(4-(4-(2j.AinJuoet iyl)pip$razine-Jl -cnrbonylamiiio,raetliyl)-3-niethyl- 
benzoyl)-l-m l etliyl^40-ailiydr|[pyrazoiof5,4-6; 
•clrochloride : 

A solution of "5-(4-j;4-(2-(i 

i ' 

1 -carbony laminornethyl)- 3-inel 



[5,4-fc][l,5]benzodiazepu\e (42 jak, 0.07 mmol).iii 4N HCVdiortan (5 ml) was 



I 



stirred at room temperate 
was dissolved in ac.etbniti ile/wa 
tied as 5-(4-(4~(2-aininoe 
1 0 _ benzoyl)- 1 -mpljb.yl-4, 1 0-c 
chloride (37 nag, 92%) 



for 3p Thin then concentrated in 



^NMR: & 2 



i 



15 



ra), 4.00 (3H, 
J=15Hz), 6.83-6.84 (2H, 
d, -J=7 4 9Hz), 7,96 (IH, s) 



17 (3H, s), 



MS: [M+H] + 



= 503.5 



20 



3.30-3 
s) 5 4.04(lJEi[,.8),4. 

ppm. 



• Example 23 
l-Mediyl-5-(3fhiecliyl 
cnrbbhyIamiubmethyl)lt}eiizoy§ 

benzodiazepine - 

* 

O 



'25 




1,1 '-Carbonyldiiniic 
,of 5-(4-(anuaiometbyl)-3- 
[5,4-6][i,5]U^nzodiazepj:ie i 
was stirred forjlh, a solution 



.30 . andDIEA(3 



. < l | |b«3il*.«IHi*JS i" '.Sr. 



igj 0.24. 



H/.)rsr.i|> ;i! ,.vi RKKl' '-IS 



•Empfanmeit 14. Re 



It : 



6^14 



| |r and lyophilised to give a white solid identi- 
srazine-l -carbonylaii)iivoJiethyl)-3-methyl- 
hycho|jyra2olo[5,4-&][l,5]benzodlazepiiie dibydro- 



:hyl)pij 



35 (4H; m), 3,41-3.50 (lHj m), 3.56-3.72 (4H, 

(2H, s), 4.83-4.89 (2H;.na), 5.88 (1H, d, 
-7.13 (4H, m),.'U 5-7.28 (jlH, m), 7.36 (1H, ' 



11 ,5] benzodiazepine dihy- 



/•f-butyloxycarb oirylaiiunocdiyl)piperazine- 
lbenzoyl)- 1 -mefthyl-4, 1 6-dihydropyrazoJ o- 



vacuo. The residue 



iylpcrh'ydro-1, 
-4,10-dihydr 




pdiazepifte-l- 
opyrazolo[5;4-i][i,5]- 



(37>mg, 0.23 mrno 
enzdyl)'-l -methyl 
g, 0.22 ynmol) 
!-memylhomOp; 
DMFiCl.ihl) 



was 



i-CH, 



I) was added to a solution 
4,1 0-dihydropyrazolo- 
i nDMF (2j.ial). The solution 
iperazine (27 mg, 0.24 nraiolj 
added ajnd stirring was cori- 



. : ' I 'J 

. ; • • -r. 



•20 



25. 



30 



tinued for 24 
purified by 



fonri/methaiiql/coiiceiifro 
methyl-5-(3- 
methyl)beuzo' 



h. The 
chrdraatograpihy 



54;. 

mix" tire way conceiitrated in 
on. s3 lica gcl,(cluaut 
:ed ammonia) to give a 
tnethyl-4-(4- aiethyli crhydro-l,4-diazepine 
yl>4, 1 O-diliydropi iazolo[5v4-6] [ 1 , 



'H NMR: 5 1 
3.39 (211, t, J 



80-1 .99 (2H, m); 
5..9Hz), 3.^5-3.68 
10 4.23 (211, t, J==4.2Hz), 4.fj5=4.75 
(2H, ni), 0.7(5 

MS: [M+H1+ 



6.38 (2H, m^G^G 



= 488.2 



15 . JDxiunple 24 ! \ 



rtiethylbeuzoyl)-l-nietIi; 



&][l,4]diaze£ine 



Ull 11 



vacuo and the residue was 
30/2/1 W 1/1/1 chloro- 
white solid identified as 1- 
:-l -carboiiylami no- 
:>]benzodidzepiiie (38 mg, 



10 (3H, s), 2.35 (3Hi s), 2.51-2.69 (4H, m), 
2H, raj, 3.63 (3H,.s), 3-95! (1H, d, J=14.6Hs), 
1H, in), 5.85 (1H, d, J=l4 f 6Hz), 6.65-6.75 
7-09 (2H, ra), 7j.li-7.22 (2H,m) ppm. 



5-(4<4-(2-Hydroxy ethyl)pfpcif zm e^t-carbonylsiiuiiioiiietliy))^- 



1-4,1 0i iihydropyrazo 




bpiue 
3.6 nil 



for2h 
edwif) 
added s 



ture was faeatfecl at reflux 
The residue* was azeotroi: 
(5 ml). The solution was 
diliydropyrazolo[4,5-c]pJrido[2 
tTiediylamiae|^035"ml, 2 
was stirred atrponi 



I 



EiflPfangszei I 14 



... Ii!ni3 

.Ret. 16:14 

I i 



50 mtv 



temp mature 



i. 



o[4,5-cipyridd[i 5 3- 



24 A: 5-(4TCyrtuo^-met)[iyIbiBii| [>yl)-l-methyl-4,l 07dUiydropyrazolo[4,5- 
c]pyrido[2,3|4[li4idiJt 
Tluoii^lj chloride ( 
Qyano-S-methyibeazoic acid (32|| mg, 2;00 inmol 



).00 nimol) was 



r 

i ^ 

3 * 1 



added to a suspension of 4-. 



I) in toluene. (10 ml). The mix- 
allowed to cool and concentrated in vacuo. 
toluene and then taken up; in dichloromethane 
owly to a stirred solution of l-mdfliyl«;4,10- 
}-&][l,4]diazepiie (400 mg, 2.00 miucjl)and 
>1) in dichloromethane (5 ml). The inbtture, 
or .24 H.then concentrated in vacuo. The resi- 



vi u« ii. v*in» ui«* i r w.; ior; su 



( mm %f t v yJU v 



due was purified by flash, shroiu; 
fcoVchtoroforih) to give art oxang 
benzoyl)- l-inethyl-4, 1 Q-d|(hydro 
(500mg,73%). 



110 



24B: 5-(4-AiiiimouietLyl-83-met||y1b( 
(IUiydropyra;^olol4;5-c|p yrido[ 

Cobalt(lI) chloride hexah 
ice-cold stirred solution ox 5-(4~< 
dihydropyraz61o[43-c]pj c!do[2|l-&][l M 



methanol (15 
tion wise and 



ml). Sodium horolf^dride 
.the mixture was" 



was added, tlip methanol 
fi Itered tiuough Celite®. The 



15 



i20 



|25 



30 



benzoyl)- 1-m 
(29 m£ 58%; 



efliyl-4,10-* 



35 



\:2 lv l- ]Uk 



Empf anssze it .U.Feb. I6:U 



ylH-metkyl-4,10- 
4]dinzepuie 

90 mg, 2.90 mriiol) wus added to an 
^o-3#iethylbenz^ 1 0- 



^ethyl] 
lliydrc 



Iperazi 
Ijjiydrll 



ie-*l-carbbnylauiiuomctlxyI)-3- ^ 
lyrazolo [4,5-c] p3?ridp [2,3- 



pII12 with 2M sodram h 
form extractsTwere washe 
orange, solid identified as 
. dihydroi^yrazplo^jS-clp) 

• • ; r • • 

• j I - . 

24(C: 5-(4-(4^(2^Hydrox| : btlljy)l) 
metUylbenzoy0-l-meth|l~4,10 
j!>Ul 9 4]diazepiuc 

1,1 '-Ciubon^ldiiul dazol| (20 
of S-(4-aniinc iaethyl-3-ti 
e]pyrido[2,3-Z;] [1 *4]diaz<|pinc 
lion was stirred for Ih, a- 
mhibl) ahdDpA (1j8 (rl s 
.luxe was stirred at room t 

residue takerijii^in ddor&onil H*d the s|luttQj) was washed with brine and 1 
concentrated in vacao. T] 
silica gel (eluarit 7°A> met 
fied as.5-(4-(4 : (2-bydrox^ 



t 



on silica gel (eluant 5% metha^ . 
entified as 5-(4-cyano-3 -methyl- 
4,5-c]pyrido[2,3-6][l,4]djazepine 



Miazepine (500 mg, 1.45 nuncl) in^ 



p0 mg, 15.00 mmol) "was added pqc~. 
i|®om temperature lh. 1MKHSO,i 
vacuo, and the aqueous residue was . 
washed with dieliiyl elher, basified : to . 
acted with clilbiojfoi'nu The chloro- ; 
concentrated' in vacuo to give a^pale *V 
lkyl-3 -jmethylb enzoyl)- 1 T meti>yt-4, 1 0- 
azbpine (400 mg, 79%). . . ' . 



i 

0.12 mmol) was added to a solution . 
•niethyl-4, 1 G-dihydropyrazolo[4,5 r 
0 mmbl) in DMF '(3 ml). The solu^ 
ty<koxyethyi)pipei ; azinfc (13 mg, 0.10 
>MF (2 nil) was added arid the mix- 
|4 h then concentrated in vacuo, jffoe 
>j|luttQj) was washed with brine ai 
te resu jie was ; |urified by flash clirdinatography on . 
|^nol/<:; dorofoi 



. : i 

iperazi 
>yra?ol< 



to give a pale yellow solid identic 
Crl-carbonylairiinom 
[4,5-c]pyrido[2^ 



< - 



\H MR: 8 2}42 
• : (2H,m),3jp!(3I-I,s|,3.8|U,00 
5:95 (1H, mj, i6.60 (foi, bj:-s), 6.J 

5. IVIS: [M+H;f 1=505 



'Example 25 I 
4^2-Cyclonr )pyl : e}liyl)|pipera 



:,m), 3.20-3.40 (4H/tn), 3.55-3.65 
4.26 "(2H, br s), 4.88 (1H, br s), 5.80- 
6H, in), 8.00 (1H, |s) ppm.; # 



10 



methyl-4,10-dibydro- 
beioizylauiitte 




HN 




lirboxylic acid 3-raetliyl-4-(3- 
tetraaia-benzolf) azule»e-9-carbo»yl)- . 



• 3 - .N . j. 
25A: 3-Meiliyl-4-(3-met |yl-4,l 
beuzu [f J azi iljue-9- carbi i»yl)-b juzouit 
Thioliyl chlo :ide («.8 ml, 



mixture was; lieated at ref juxfor 
The residue was.' az« otrop jed witj 
(25ml). The resulting so%ion *j 



20 



25- 



1 5 Cyano-2-metiiylbejkoic |bid (63 D mg, 3 jpl mrnol) in toluene (30 ml). The 



i-diliyd I l 6-3H-2,3,4,9^tetraaza- 



"dihydropyrc <z ilo[5 ^b] [ 1 
amine (0.70jtv1,.5.02mmqjjj) in di 
at reflux for 18h and coojjfed. Tb< 
and washed vjdtb: 6.3 M lfas0 4 
Hated in vatilp: T\A residue was 
(eluant ethyjl kjetatey to g jive, an 
• methyl-4, 1 ( |'-diliydr 5-3H: |,3,4,< 
benzonitrilej (jl JOS g, 87°/|j 



Applicant rk"i ?f03W 
J I 



couxtMic . • . i • 

.00 it Lol) was added toja suspension of 4- •. 



:h, alioS'edto cool and concentrated "in vacuo. 
toluene and then taken up sin dicliloromelliune 
s addel to a stirred solutkjn of l-methyl-4,10- 
fclbeju;! xUazepliie (706 mg, 3.53 ramol) and triethyl- 
thaae (25itd). The nnxture was heated 
was diluted with clichloromemane; 
NalIC0 3 and bri|ie then concen- 
y flash diroriiato'graphy on silica jgel 
solid identified as 3-methyl-4-(3- ■ 
•benzo[fjazulene-9-carbonyl)- 

i 

• I 



! 1 i«: 



Empfangszeit 1*4. Reb .\ 1 6 J 14* 
•§ • i .I 1 - • r 



w I 

• . • !• - *'! 

i • 1 

, . t i 

> \ <,'.v,| \||M ^.|'lm,h i P%Vii k| »Si . I 
i 




NaHC0 3 midjexfracted wEh clilc 
10. wit&briiie, co'neentrkted iff vacu 



2 S q 



1 



zufen- 



: i5 - metjlxyM^10^aiydro-3HV2,3,4, 



57 

phciiylU3-niethyI^a()^iIiy.dro-3H^ 
|9-yi)-iil rtkanouc 
Cobait(jn) 'chloride hexah; ifrate (1145 g, 6.09 mmol) Was added to a 
stirred solution of 3-jmetbe jl-4^(3 nethyl-J -.lO-clihydro-aH-iaAP-tetiaaza- 
ben^oMaz^ene-^-c'a^oij/^bei ;onitrilej(1.04 g, 3.03 mm6l) in methanol (50 
m]).;Sodiuxri iJo'rohydride £1.16 j 30.66 ijiinol) was added portion-wise and the 
niixtUre was; stirred iti*oqintetni| prafure |or3.h. 0.3MKHSO 4 was added and 
"the mixture wjas concentri jied in \icuo. Tflke residue was diluted with saturated 



oforhi. |The chloroform extracts were washed 
and freeze dried to give aji off-white solid 
identified as ^-i^Aoniefol-Z.- jethyl-p|ienyl)-(3-mediyl-4 J 0-dihydrO-3H" , 



yl)-iheHianone (475 nig, 45%). 



(2-Cyclopr|©pyl^ atliyl)^ >jperazi|ie-l-carboxylic acid 3~mctUyl-4-(3- 
4;1 0-ttaiTdro^3li.2-3.4.i-teti aaln-b£ilzo [f 1 azu]ene~?-cai'b otoyl)- 



:20 



was«added and the ihixtit 



\ "turetwas diluted wit 



i etlr 1 acetd| 



brine and concentrated, in 



25 



nia)»to give:a 



white 



carboxylic acid, S^irietbyl 



30* 



benzo[fJtou!lene-|9-carboj; 



.01-0. 



rapliy bn silica gel (eluau j^OO/li ,/l cliloifbform/mb^^^ ammo- 

itillid.aS 4-|2-cyclopropy^ 



solid 



# * { 

1.40 (2H, m); L 2.29 <3H, S p'.M 



D9(2- 



35 



3.$>7.(lH,d,|.J^14. 
(1m] m), 5.83 

•'■ . i 

MS: [M+H] 

*! 



(1H; d, J^l *.6HzS 



= 528 



r 



Eopf an'sszei t 14. Feb. 16:14 



fden; 
!4-(3-riJ 



.yl)-bej 



i;20 (21 



heuiylamidej j : -' ! * •• | • ' '• ! 

1,1 '-Carbpn> Idiiit) idazolt [29 mg|0.18 mmol).was added to a solution 
of (4-annno^ethyl-: Z-mei fephj iyiM3-Lethylr4,l 0-dihydro-3H-2,3,4,9- , 
tet^azaTb^otfJazulea-StylHai Uianone|(60 mg,'0.17 mmol) iii DMF (3. ml). 
The : splution was stirred lor 1 .hjj . solution of l-(2-Cyclopropyl-ethyl)- 
pipeirazine (39 m& 0.17 i|mol)j Ad DIE J| (98 jjI, 0.55 mmol) in DMF (1 ml) 

p was, i irred atlhrqom temperature jfbr. 1.8 h. The mixr 
j acetefb and wished with'5% KEiC0 3 , water and 



yacnw lthe resjpie Was purified by flash chiomatog- 



thyl^Jq-dihydio-SH^^U^-telxaaza- 
jylainiq^ (51 mg, 56%). 



4240.44J(2H, m), 0.62-0.66 (1 H, m), 1 .34- 
i42 (6lJ m), 3.31-3.35 (4fjr,m), 3.66 (3IJ, s), 
; d, J=5|4Hi), 4.39-4.4] (1H, m), 4,89-4.94 ' 
5:56-7 Js (8H, m) • \ ' 



BEST AVAILABLE COPY 



Examples 26 



j The following cohj pouiidi iwere pi spaTed using methods analogous to 



those described above. 

• ! ' ■ i" 

. - Examples 26 J- 35 

o: 




. • 1 

EmP.f angszei t 1 4 . F : 9b / 16 



I 



♦ • ■ -. . . 



SlE^AVAfLABLE COPY 




% K iji|*j|il'*lll>«*i' M?>l 
• i * 

EinPfansszeit 14, 

■ v 

■ a 




i 1'' 




JfHU'/X 



i 

* 

• > 



Erapf ansszei t H.fieb. 'ifc; 14 



I' 
f 



T 

EfliPf anesze i t. I4 ; 




! ! 



-WO U2/14 I'AA +40 4U Z0U310 

• [J k : 



AWAfA IfcilNX Al> 



-» jaru 




•■v. 

* Empf ansszei t -.M-fjeV.. 16': U'j 



i 

• i 

• i 

i l 

. i 
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j 
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* * 




* * Emjp f ans §ze i t l4-Feb.|l6:H; 



I s ! I 



150 



Example 151 
In vitro Testing 

Compcjirn 



5 lar cpnsequenpes? of A' 
pounds of thejiir 
concentrations ; or?0 |iMj 
■ ** lion at concentrations .of! 
• ' ■ I 
.10 . Example 152: 
Tablet for Of al 

Tablets corttaini 
dfrom 



agent are prepar 




of Exar 



Compound 

Cornstgjch 
•Hydroxy pro^ylcelluj 

Carboxyinetliylcell 
.Magnesium! stearatc 
. Lactose 



15 



The materials are j 
. I -* I I 1 
mg, each containing 100 

Til"** ^ 

The fojgctpg deir 




deter aine 



invention act 



20 



they tnay find uiility as 
. stiqh as ptirpart dysnie 

disease, br&ir ctahejna, 
. anxiety, hyponatremia** H 



• iji* 



Erapf dnsszei t i 1.6:14 



antago* 



pxrhoea 



mm 



endecj 
g of tiie 
str&tii 
ts .at 

harinaleutical 



I 



'lan •! i if', 



II 



j-Otion 
pr 



MS: 



5i43 



i 



their ability to inhibit the celhk- 
ntact cells. In the assay, the conx- ; 
inhibition bf cellular activation at ; 
I compounds cause significant inhibi- 



pre 
sibknesi 
cirrlaosis an 



ompound of Example 1 5 as the active 



I 200.0 g 
i 71.Qg 
| l8v0 g 
j 13.0 g 
! 3.0 g 
1 195.0 g 



I 



\5Q0.0g 



and the ; pressed to give 2000 tablets. of 25p 

comp >und of Example 15. • 

tbat tl f compounds according to the pjeijent 

hp vas<j pressin V lu receptor and accordlitigiy 

tgciits for the treatment of coii<fitilons 

t| rm labour^ hypertension/. RaynjaupV 

, small .cell lung Jc&riceri depression, 
t . • . .... > 
t congestive heart failure. ■ 



VAV.I 



The scopejof the pj esentlnvsntion is ftutlier defined \n the followiiig 



claims. 



72 



I»l»tl3 II.'}" '. ' "<t[>vC,C t.'H'U. 

£m*pf anss'ze i t 14-heb . »16 : 14 

• i : • • . I ii I - I 




» m 



i 

• • t 



| 1. A co mi bimd ac wording tc gene: il formula 1, or a ph^maceutjcally* 
acceptable saljt fliqreof 



O 



therein:' 
- G* js selected frbni a 



p general formula 2,.a group accord- * 



ing do general fopniria 3, a group abcordj ag to general formula 4, a group 
10. * according -to.^en sral tbfr tula 5, a group j ^cording to general formula 6 aiidu 
. group aqcording 



15 




, Empfansszei t U*Reb" 



4i.l ,.i l> I F •' . •:7nj^i 



"03 02 /14 1 6:23 FAX +46 40 260,510 




A is selected fxpm CH 
■ A 2 is selected £som CH; 



10 



25 



. - A 6 is selecteji tijvm CH. 
- A 7 and A 11 arc selected 
.ejected 



A 8 and A 9 are s 



- A 10 is selected iajom - 



,selecte< 



A 12 and A 13 'are 



13 



AWAPATENT AB * 



74 

CH(OHC[, NH, N-alkyl,0 and S; i 
_ CH(Om,Ct=p)andNH; 
- A 3 is selectekf&m S, NH, N-altarl, -CE-CH- and-CHjN-; 
A 4 jand A 5 arje each selcf ted from CH and N; 

' " NH,N-SilkylaiidO;- 
unCaiidN; 



-* EPO 




10083 



rom CH, }m, N* 
I=CH- €H,N S 



1 I 

- A 14 , A 15 and! Ajfrtixe serf beted fro 

- X^is selecte'd ^Am O afidNH; 



± R 1 , R 2 and R 3 afce each felected 



froni/N 



- R 4 is selected fifjim H, a kyl, alkejiyl, allcynyl, optionally substituted phenyl,, 
optionally su^stiUted tlii :nyl, optionally substituted fuiyl, optionally substi-| 



15 tutedpyridyl, 



optionally f 
linked in)) 



. isothiazolyl, 



<CH(OH)-(CH 2 )h 



Solyl, o 

" DcR 8 , 




»m H 



,N(CH2)dR 7 andS;, 
NH, NCCH^aR 7 and S; 



.! 
r 



•N-CH 3 ,S,M andCH; 
alkyl, O-alkyl, F.ici and Br; 



iubstituteapyrr Jlyl, optionally substituted pyrazol}jl, 
optionaUy substitKited idldazofyl; option illy substituted oxazolyl, optionally. . 
substituted isdx 



20 - R 5 'and R- ate iiide'pend|ntly selected fi 



A 



'30 



co 2 h| co 2 -<c 

Ar is selected! rbm opti anally su 



• . N(a^cyl)-acyl[ n| 
.. andiCF 3 ; 



• phenyl; 



Empf ansszei t 14-fjeb . *J 6 : T4 



\ 



tiohally srabstituted thiazqlyl, optionally substitute^ 
CHr-CHtCH-(pH 2 -R 8 ,. -CHi-CspfCH^R*, -(CH 2 ) f 

[OrO-CCH^j-R'.and ^ • 



ora alkyl,. Ai- and -(CH 2 )n-Ar, 



jfteyl, optienallyjsubstituted phenyl F, OHj O-alky^, 



i 



■ M 

- R'is selected fi;om H, - 

O-aeyl, S-alkyl, |fel 2 , NB -alkyl, l^(alkyi) 2 , NH-acyl, N(alfcyl)-acyl, C0 2 H, 
C0 2 -alkyJ, dpi^L& CO! «i-alkyl| CC* (alkyl) 2 , CN and CF 3 ; 

R 8 is selected ia;fm H, llkyl, alkenyl,.alkynyl, acyl; optionally substituted ( 
'phenyl, optionally subs U|uted pyiidyl,"oi>tiohally substitute^ thienyl, optionally 

lly substituted pyrollyl, optionally 'substituted pyraj 



substituted fruyll bptioni 

zolyl, optionally substiluj ed iiiudazolyl, Optionally substituted oxazolyl, op- 
tionally substltuled isoxa colyl,-opbonally- substituted tMazolyl, optionaUyjsijb-.. 
stituted isothiazoVl, F, Q H, Iiydroxyalkyi, O-alkyl, O-acyl) S-alkyl, NH 2 ] 
NH-allcyl, N^anJyl) 2 r l'-fj yirolidintl, 1-piperidinyl, 4-morptiolinyl, NH-acyl{ 



1, CCpNH 2 ; CONH-alkyl, CON(alkyl)L CN 



i ur mi i 'i j. 

V. 



stitulfcd tiiicnyl and optionally subslitutec 



M 



il »l 1 1* • 1 * •* 1 'S I Jl I- 
t i 



10 



15 



20 



25 




- a is 1 or 2, b is I j 2 or 3! 
and g, h, i and j are all ini 
provided that:| { j~ 
*. not more than c|ne of A) 
'5 - A 7 and A 1 1 Jreliot bo 



neither A 



nor 



-if A 10 isnotUfi~CH- 



one of A 7 and 



not more than ©he 6f A| 
ar^not bo- 



A u andA 1 - 3 



A.* 1 isN 



Ajflis N; 



75 

c is.l or2,.d is 
ependenuy 1 o: 



- if one of A'l, A 1 ? arid A 16 is NH, N-Ct 



and ' | | 

- one of A 14 , A ,5 |aiid A 16 jis NH, N|CH 3 
wherein said 6onipound h selectee from 

- 4-(3,3-Dimejthfa>Utyl)j piperazinl:^ 1 -c 



A 9 and i 10 fe NH, N(CH 2 )dR 7 or S;. 
N; . 

and A 10 is NH, N(CH 2 )dR 7 or S; 
A 9 and A 10 is NH, N(CH 2 ) d R 7 orS jor : 



iimuitanejOusly 
If one of A 8 ' A 9 



hen one of A 



,~A ir and A 
shnnltaneously N: 



16 



IS 



fetraaza-benzo 
-piperazine-1" 
tetraaza-benzo 



4,l0^dihydro-3Hi2,3,4,9! 

- 4^(2-Cyclopro]|i^l-etby ! l 
4,10-dihydro-3xiia,3;4,9| 

* 4-Cyclopropylmethyl-ti 
4,10-dihydro-3lt!2,3",4,9! 
■- 4-Cydloprojyl^iethyl 
4,10-dihydro:3rt2,3,4,9 

- 4-(2-Hydrqxyniefliyl-c: clopropylmetlv 



meiiiyl-4-(3-niel3ayl-4, 1 C 
carbonyl)-bepzyiainide; 
- 4-(3-Methyibiljtyl)-pip 
dihydr6-3H-2;3,||9-tetra 
r 4-Cyclopenlyhjapfhyi-p perazine-|l 
4,1 0-dihydroj3liy2,3,4,9j 



30 



- 4-Cyclohexyl: 
4,10.^^10-13^,3,4,9 

- £Cyc!opropyj|jethyl 
4,10-dihydroj3HH2,3,4,9 



35 ; dihydror3H-2^3,4i9'-tetra 



l<r 



EllIP 



fansszeit H.«R.eb.|l6: U 



*•'• 1 lie iJ s\ 



peraisine-|l-car!) 
tetiraaza 
crazine 
tetfaaza-lSenzo 



raziac- 

iza-bciizc^f]aziili 



dUydroiH^i 



-1: 

tetraaza-f~ 
perazme^l - 
tetraaza 



1, 2 or3; e is 1, 2,3 br4; f is 1, 2 cjr 3 

2; I - - - 



NH,N-CH 3 orS; ! 
or S then A 12 and A 13 are both C; . 



or S or one of A 12 and A 13 is N, * : 
the group consisting of: * « 1 

carboxyJic acid 2-methyl-4-(3-ihctliyl- 
[ ^azulene-9-c^bonyl)-benzyl athide^ 
carbpxylic acid 2r-mediyl-4-(3-Tn.eth^l-- 
I i]a2ttlehe-9^carbbriyl)-b.enzy 
oxylio acid 3-methyl'4-(3-methy]- j 
•Tknzp[flazid<kxe-9-carbo 
l^cariioxylic acid 3^fluoto^-(3 -methyls ' • 
\ f]touierie-9-carbdJyl)-behzylamid * 



T 

^l)rpiperazine-l-oa|boxylic acid 2- i 
,4;9-tetratea-benzb[f]azulene-9- f. 



0- 



l-^arbo^ylic acid 2-n^etiiyl-4T(3f-iiVcthyl-4 5 l( 
ene-9-caxbonyi)-beiizylaTnide; 
carl^oxylic acid 2-toetliyV4-(3-inethyl^ j • 
tetraaza-&enzo| ^]azulene-9^fcarbonyl)rbenzylamide , ; • 
tbyl : p^>eraziaie-|-carbi>xy]ic a0id 2-meiliyl»^(3-i)ietUyt. 

benzb[ t]azu1ene-9-carboriyl)«ben27lamide; 

joxylic acid 3-chlo i ro-4-(3-methyl- 
benzo|p0a2;ulehe-9^^^ • 

^4rCyclobut^lni^^ 

|cza~bettzo!tQ I 



i ' 



i 
i 

* i 



14 UZ/X4 AO! 20. 1-AA +*l> 4U ZOUO 



10 
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35 



mijffhyl-pil 
3,4-,9-tetrai 



~ 4-Cyclobuty 
dihydro-3H-2 

- 4-(2-Cycloprop|/l-ethyr 
4 J 10-diliydro-:JHj.-2,3,4,9- 

- 4iPentyl-pipsrsipine-l -c 
3H-2,3/^9-telWza-tenz 



nilAJ-AlIilNi /u> 

I 

I 

[ - 7 4 " •" . • ■ "f ■' 

sraziue-lfoarbcxylic acid 2-nnethyl-4-(3' -methyl-tf, )0- 




za-be»zo[ilazulene-9-carbpTiyl)-benzylamide; , 

piperaziAe-l-carboxylic acid 3-mbthyl : 4-(3-metb.yl- 
:elraaza-benzo[Sgazulene-9-caii>OTiyl)-be?i2:ylamidej 
uboxyUcjacid a-nietliyl^CS-toethyl^.lO-diliydro- 
i i[f|aziileiie-9-ci Libonyl)-benzyiamide 



4-Hexyl-pipiraiinc-l-c rboxylic acid 2-methyl-4-(3-fnediyl-4,10-dihydro-. 
3H-2,3A9" tc W5 a '' t>ei,z »Wa?"leile-9-cjirbonyl)-benzylaHQ^dc; .... • 
•_ (R)-V(2-Mcihyi-buty1) piperazine-l-carboxylic acid2-m^thyl-4-(3-iriefliyl« 
4^10-diliydro-3Hl2,3,4,9| tetraaza-benzot fJazulene-9rcaibonyl)-bciizylaihrde; 
- 4-(2-Eiliyl-bW^l)-pipei|ziue-l-ciiboxylic acid 2-methyl-4^(3-metbyl-4,10- 
dibydro-3H-2[3,4j9-tetra| za-benzoj[f]azuBei-ic-9-carbonyl)-bcnZylauiide; 



- 4<2-Methylj-bui>2-enyl l 



piperazine-l-oarboxylio acid 2-methyl-4-(3-methyl- 



4,I0-dihydro^3Hte£,4,9|tet^ 

- 4-Cyclobutyln>!3t}iyl-pij erazke-lU'arbixylic acid S-wethyl^CS-methyl^lO- 
'dihydro-3H-23,4 5 9-tefo-aj za-bfera 

4-Cyclobu15 hrtcthyi-pi] erazirie-ll r carb< txylic *acid.3-fluprc|-4-(3-metbyl-4, 1 0- ~ 
dito'dro-SH^i^-tetraj ^ 

- 4-Cyclobut)jiriiefliyi-pij erazine-l| r carb( ixylic- afcid 2-flttor<j-4-(3Ti±iefliyl-4,10- 



dibydr6-3H-2l3,|,9-tetia! za-betoiq[f]azU lenc-9-carboiiyl)-b|enzylarnide; 

- 4-Cyclopropyraiethyl-i: p^Lazine-fl-caiboxyiic acid 2 -fluoib-4-(3-iTietiiyi 
4;l0-dihydro- 311-2,3,4,9 tetraaza-lieiizol^azulcjiie^-carboriyl^benzylaiTiide; 

- 4^Cyclobut>lnitliy1-pi: eraz-me~l!-carboxylid"acid^^^ 
3H-2,3,4,9-teliaaiza-benj>rf]az«leue-9-olirbonyl)-b6n^ 

- 4-Cyclopropyliiethylrii acid 2-ethyl-4<3-metliyl-4,}0-' 
drhydro-3 H-2^3 A9-tetea ^a-beazo[f]^ifl^ 

- 4-Cyclobutyim9ithy!-piJ .erazine^l[-carb6x.ylic acid 2-chlor^«4-(3«mettiyl-4,10- 
dihydro-3H-2,3,ta 

- 41Cyclopr6pylinethyl-H perazhie-l-carboxylic acid 2-cliloro-4-(3- : inethyJ- 
4 ? lQ-dibydro« 3H^,3 ,4,9[ teU'aaza-ieKizo&f]azutehe^ 

-and . \ / f ; ; A . | * - ■ ' [ ' 

- 4-Cyclobutyby|^fliyl-pi| erazhie-l-carboxylic acid"3-methoxy-4-(3-iu6tliy1- 
4,10-dihydxo " 4 ' ' ^ "" ,,X1 "' rt 



claim 1 as an 
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I 1 * i 



2* A pharAiaceutu 

ft - V 
actiive ageift. 



3H-2,3 ? 4,9 tetraaza4e*£0TO 

■ V i- • • ■ ■ 

al composition comprising a compound according to 



■MM I 



I 



Eidp fahsszei t 1 4 • Reb : • V 6 - 1 4 



in » r 



• i 



n' mi-* M 1 ii !•« 




3 . A pharraaceuti i 
tablet or capsule for oral 

4. Apharijaaceuti 
ment of primary ! lyslmen 



ment of male 



10 



6. A pharmaceutic il composition 



ment of pre-teraj 
tioa sickness^ 



erectile dy 



labour, 



function, i 

p. 



small cell 1 mg cancer, depression, anxiety, hyponatremia, liver 



15 



cirrhosis or congestive hi aft failure. 



7, The*tise of a co 
ceutically ^.ceptjable sal 



20 wherein: 



G is selectedrj&oiu a g oup according 



irigfp general; 



formula 3 



cording to genei^ilfcfrtnc 
group accordi; 



25 
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to gcncM fotinula 7;, 
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■ I 

J composition according to Claim 2 formulated as a 

dmini strati on. 

. I 

1 ' • 

\l composition according to Claim'2 or 3 for treat-. 

rrhoea. J 

l . . 

5. A priar&acguticjjjtl composition kecording to Claim 1 2 or 3 for treat- 



iccording to Claim 1 2 or. 3 for treat- 



t^perten^ion, Kaynaiild's disease, jnrain oedema, nio- 



apound accordi ag to general formula I, or a pliarma- 
thereof i 




I- 



f. 



' 4 

v h ~. 

I I.I 5 

••^jP -I .Id 



J- 



Y (CHz)b ; i 

•o ! 



o general formula 2, a group accord- 
a group apcprdlng to general formula 4, a group ac- 
a"5, a group ae ;ording to general formula 6 and a • 



..... y\ 11 " A : 

Mi. - v^ •• . i 



1 1 . 



i 

i 
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AWAfATUNX AD 
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■» je.ru 




■ ••' • ! - 

A 1 is seledte'd froin Ch| O^GHfc-l^N-alkyl, O and S; 

- A 2 is selected from Ch| Cfi'pHJ), C(=D) and NH; 

- A 3 is seleetejd from S, ife/ Jftallfyl, -CH=CH- and -CH=N 

- A 4 and A 5 ate each "seldjited fronaiCH a id N; 

- A 6 is selectejd from CH.1 NI^ N-klkyl and O; 

- A 7 and A 1 1 ijre ^electeJftotri; C and N; 
.-.A 8 and A 9 are s'clectedirom CH; fT, Nl| 5 _N(CH2X,R 7 and S; 

- A 10 is selected fro/n -C| 

- A 12 and A 1 3 



1 



CH-, CH, N, NH, NCCH^aR 7, and S; 
are selectcil froin.N. And C; 



15 ..f A 14 , A 15 and A]* are sejkited.froni NH, N-CH 3 ,'S, N and CH; 
" - X 1 is .selected from O Ad NH; 

- R 1 , R 2 and R 3 are cachleiected from H , allcyl, O-alkyl, F,i CI- and Br; 

- R 4 is selected from H, Jllcyl./alkehyl^alkynyl, optionally s'ubstitutcd phenyl^ 
."optionally substituted tMfcnyl,' optionally substituted furyl, optionally substi- . 

tuted pyridyl, opitiouaUylubstitutetl pyii alyl, optionally substituted pyrazqlyl, 
optionally'substiitutediiti|dazoj[yl, Optionally substituted o'x&zolyl, optionally 

P " " itcd thiazoiyi, optionally substituted 

' CH 2 -R 8 , -(CH^ B . 



substituted isoxazolyl, o 



isodiiazolyl, 
CH(OH)-(CH 



(QH 2 yi 8 , 
2).|k 3 , -(C 



tiohally substit 

, [ 

I^-Q^CH.Jj-R 



CTl2-.CH|=CfI-€H2'-R 8 , -CH 2 -OC 



25 • - R J and R ai eindepen<J 

• •!-! * 

EmPf ansszert 1 4 \Fjeb%. 16': 14 



and w 2 

Mitlylseletted ftom allcyl, Ar and ^(CH2)r-Ar; 



J • ♦ili V. 



I 

i. 

i 1 1* 



10 



20' 



25 



30 




kyl,(bptionaUy|5ubstitutc(tphenyli Jg, QH, O-alkyl, 
! 2 ,*NH-acyI, N(alky1)-acyl, C0 2 H, 



and CF 3 ; 



- Ar is selected from optfonally substitut 
phenyl; 



15 "-a is 1 or 2, bis 7,2 or 2 



and g, h, i arid j are all idicpcndeiitly 1 qr 2; 
provided thiit . sl; 

- not more thanone of A 

- A 7 and A 1 1 are !not bolii 



- neither A 7 ftbr A. 1 1 

- if A 10 . is not 

v'7. 



a" :~ 



oxxe of A an d A is N; 



«! • ■ t 

;-Sv<!iip.!>i . .im? i •'!*• I'f. 



Empfa.nmei.t 1 4 - Re]>:* "16:14; 



• I, 
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4£J VUV 




(alkyl) 2 , CN and CF 3 ; 



- R 7 is selected fijpnr H, c 
O-acyl, S : aIk/d,T^ ? N| -alldyl, N(alky] 
C0 2 -alkyl, CONH 2 , CO] IH-aUcyl, COT 

- R 8 is selects 1 from H, i kyl^alkenyl, alfcynyl, acyl; bptioiiblly substituted* 
phenyl, optionally jstfbstij irttedjpyridyl, oj tionally substituted thjeftyl^ optionally 

substituted fulyl,' options ly substituted pytoJlyl, optionally substituted pyra- 

l ■ ■ 0* ! ! 

zolyl, optionally substitU ied iijridazolyl, bptiorially substituted oxazolyl, op- 
tionally substituted isoxs solyl^ optionally substituted thiazolyl, optionally sub- 
stituted isothiazolyl, F, C ! H,«hVdropcyallcj CO^alkyl, O-acylj S-alkyT, NH 2 , 
NH-alkyl, N(jancyl) 2 , 1-rayn.oMinylj I -ptperidinyl. 4-rnorjphoIihyl, >JH-acyli 
•N(£aky]):acyli N3, C0 2 h| GOa-alkyl, COM Hi, CONH-allcyl, CON(alkyl) 2 , CN 



-wot more than ©ric of A \ 4 , A P aujd A 10 fe Nil, NhCH 3 or S; 
- A 12 and A' 3 m"? »ot bo|si.similI1ahcoiisl:/lSr; - . .. •' .', • - ' 

: 3 or S then A ,2 'ancl A 13 are both C; 



1: 



d tliienyl and optionally substituted 

•! . 



c Ml or 2, ctis 1, 2 or 3; c is 1; 2, ! 3. or 4; f is. 1 , 2 or 3 . . 



; A'iandjA- 10 is NH, NCCH,),,!* 7 or 



simultaneously N; 
is N|Font of jA 8 , A $ and A 1 0 is NH, N(GH 2 )<jR 7 or Sf • 
CI-lJtlienlione of A s |a ? and A 10 is NH,jN(CH 2 ) d R 7 'or S.or 



Sr 



I 



- if one of A , A 15 and | 16 is |?H, N-Clfc 

and • I- Y : ' Y J" 
one of A 14 , A 1 * and A 1 *; is NH, N-CH 3 

for the inanu^aclHiTe'of aj jhaitriaceutical 

dysmenorrho&a. ' ' i P 

i 

8. The use of a compound According to general foimjula 1, or.fiphatina- 
ceutically acceptable sat thereof 



or S or one of A i2 fuid A 13 is N, 
composition for tteatment of priihary 



1 .1.1 imj'I r ii«r. vi mi 



-I 




10 



ing to general formula 3 
cording to gcnend fonnii 



• 



wherein: 

- G. 1 is selected iiom a g pup according 



k 8d - , 





I 



o 



o general formula '2, a group accord- 
a group according to general fbrmiila 4, a group ac- 
a 5,. a group aclording to general formula 6 and a 
group accordiugitagenei^l'lbamua 7; 

A ( } / ! 
\ '"r-*' Mo- 



• i A 8 
A^«7/\ A 




1.5 • - A is selected froiri CH|j 



4 .11 , 

A arid A are eacli sele 



S|tl |tMU I. I 
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; . -A 2 is selected from C.r|,.CHj(OH), C(=D) and NH; .j- 
- A 3 is selected fiwn S, If I< N-al)bf/ T cjrI=Cri- and -Crl4=N-; 



HN-aUcyl, O andS; ; 



;tcd froii 



CHaMN;. 



r. ■' 




1 81 

- A 6 is selectee! from CHl NHL #-|alky] and O; 



- A 7 and A 11 a're selected 

- A 6 and A 9 ore selected 



A 12 and A 



13 



A 10 is selected from -O I 
are selected! 
A 16 aie seJ 



A 14 , A 15 and A 1U aie selected 
X 1 is selected from O a d Nrl';| 
ape each sfelec 



. - R 4 is selecte i from H, i 
1 0 optionally substituted fbd 
tutedpyridyl, optionally 
optionally sul >stituted imj 
substituted isoxazolyl, oj 
isofliiazolyl, ~(CH 2 ) e R a > 



|kyi; 



15 CH(pH).(CH 2 ),^R 3 , -(C |[2)ir9-(GjH2) r R 



R and R are i(idcpencJ :xitly 
R 7 is selectejl &omH, ijlkylj 



. O-acyl, S-allcyl 5 kH 2> NJ 
L CQi-alkyl, cbl^H^ GO 
20 - is selected ftojn H, i 



f'omli 

eityl, al cynyl, optionally substituted phenyl, 
optionally substituted furyl, optionally substi— 
ub^rated pyir ilyl, optionally substituted pyrazoly I, 
4&zcl5| a aptidnally siibstituted oxazolyl, optionally 
ionaiw siubstiti rted thiazolyl, optionally substituted ' 
CHiqHCcH-(EH2-R 8 i -CH 2 -C s cicH 2 -R 3 , <CH 2 ) fi - 



25 



30 



- At: is selected from optionally 
phenyl; j 
-a is 1 or2/b|ts ! l 3 2 or 3 = 
aiid g, h, i and j oxe all hi 



provided that} 



- not inore than one^of a|, Alhrid 



35 - A 7 and A 11 are aot botl 



Empfansszeit U.Reb;. 16:14 



xorn (j aiid N; 
orn ck N, 

from Utt and C; 



i 



, N(CH 2 ) a R- and S; 
, NH, N(CH 2 )dR 7 alid S; 

! . •■ 

i 

N^CH3 3 S,N and|CH; ./ 
alkyl, O-allcyl, F,!C1 and Br; 



selected fr omalkyl, Ar and -(CH^p^Ar; 
optipisftly substituted phenyl \ F, OH, O -alkyl, 



;-^alky 



,N(allcy 



afkenyl, alfcynyl, acyl, optionally substituted 
pyridyl, ^optionally substituted thienyl, optionally 



and j jace all iii!lepeji<^drt:1y 1 c r 2; 



*and, CH *~ 



) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, 



, CO* (alkyl;) 2 , CN euid QFj; 



..phenyl, optionally substi iuted 

substituted fupl' options j ly sub itituted \ yrollyl, optional ly!substitutedpyra- 
zolyl, optionally substihj ed iioi Jazolyl, >ption«ally substituted bxazolyl, opr .' 
tioually substituted isoki jtolyi < piiouail; * substituted thiafcoJyl, optionally sub- 
stituted isodiipzolyl, F, d|H; ijx ccxyalk}!, O-alkyl, O-acylj S~allcyl, NH 2 ; 
NH-hlkyl, Nfialkyl) 25 i-jj:/3rojjid cnyl, 1-p pendinyl, 4-morpliolinyl,; NH-acyl, ; 
. N(alkyl>acyl *C0 2 H!.Co]^^^ CONH-alky'i, CON(alkyl) 2> CJSI 

and CF 3 ; ! i 



njfcstituibd thienyl and optionally substituted 



sural 



in 



M.* 



10 is 



A 

eously 



l; 2 of 3; e is .1, 2} 3 or 4; f is 1, 2 or 3 



^I,M(eH2) d R 7 or;SV 



I II 

t 



•T - 




- ncifltier A 7 n6r A n « N 

- if A 10 is not -CH=GH- 
one of A 7 and A 11 isN; 

- not more than, one of A 
-A 12 andA^Ufe'notbotl 



- if one of A 14 *; A 15 and/j 




si 

roae ojf A 8 , A 9 
h'emoneof A 8 , 
~ T 

A? and A 1 ? ii Nil, N-CH 3 or S;i 
similiter eousMN; 



arid A 10 is rtti,~N(€H 2 )<|R 7 or S; 
and A 10 is NW, N(CH 2 )dR 7 or S or 



* is NW, N-cA.or S then A' 2 arid A 13 are both C;= 



and 

- one of A 14 , A 15 jand A 1 1 \s Nfr M-CH 3 fa S or one of A 12 and A 13 is IN, ■ 



7 J" I | , '. 

for the manufacture of a bart \c seutical 
r, hypesrtension, Raj oaiild'ji disease 
• cell limg cancjcr,!depressj ietyihyi 



10 labour 



tive heart faiJrttej 



9. The us J" accord lg tJ C la inr 7. o ? 8, wherein, at least one of R 1 s R 2 and 



15 R is Hand at 



least one .B notfrl 



10, Th6 use accor ing to 



' others are BL 



20 



jornposition for treatment of pre-term . 
brain oedema, motion sickness, small 
onatremia, liver cirrhosis or conges- 



and : R 3 is selected from a i alljyl 1 



fc •• s. -. 

. 1.1. The use accor 



1 

J: 



uigto 



ar y one >f Claims .7 - 9, wherein one of R 1 , R. 2 
group, a. i D-alkyl group, p] CI and Br and the. 



12. Th; ufce accor ing to 
25 andhis2. ; * I 

13. The vise accor; ing ix> 



group according 



30 



14. Thouse accor 



15. The uscaacorj ing 



NH. 



35 



.and A 2 is C(< 



• ■ r i i ■ . t \ 



to genet xl fdmi^Ja 3. . 



1.6- .The use accot 



P) 



•ft** .1 .it 

i 

EnP'f ansszei t iMjeb-./ I6:U 



ir:.; i .1' > • 



JSllg 



any one 



5f the Claims 7 - 10, wherein X 1 .is 



'aiiy one iif the Claims 7 - 1:1, wherein a is 1 



uly.one of tire Cltiinis 7 - 12, wherein G 1 is a 



to 



Jiigj 



• 1 

Jil 



i . 



aim 1^ , wherein c is 2. 

aim 13 or 14, wherein A* is GHz and A- is 



aim 1| or 14, wherein A 



il 



isNHorN-alkyl 



I • , * '« 



i 
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20 



25 



i 1 




• * ! 

17. Tli^ use'ac'corc ing 



tire both CH. 



18. The use accow 

CH=CH- and A 4 land A 5 
l 

19. The ujk'&ccoD 
and A 4 and Al 



20. Th6 use accor* 
CH^CH-, A 4 is CpH and , 

i 



21. Tho ule according fo aib|y of Claims. 7 - 12. wherein O l is a group 



] 5 according to i ;enLra) fori ula 



22. The useaccor 



"hothCH. 



uie 



23. The use accorj ing 
A 5 , are both CH. | 

24. TI19 xisfe'accor pug 
A 5 are both GH J* 

. . 25. Thi uje accorl ing 
and A 5 is N. 



26. The 



1 



30 group according to. gene; 

27. Tlit use accord 



28. The use accorjfrog 
35 (CH2)a-R 7 - 



e accor 
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83 i 



1 liiri 12f or 14, wherein A 3 



ing p ny of C aims 13^-17, wherein A* is ~v 



ing p Claim 2; , wherfein A is S aind A and A"" are 



fo 



qiaiTD 2 

ii' 



.••1 



1 




is S and A 4 and A 5 



aims 13-17, wherein A 3 is - 



1 3 ; ' 
aims 13 - 17, wherein A J is -CH-N- 



, wherein A is -CH=CH- and A and 



0 Qlaitn 21, wherein. A 3 is -CH"N- and A 4 and 



□ QMm 21, .wherein A 3 is -C;Hf~CH-, A 4 is CH 



Spy one 6 CJahiis 7 -12, wherein G 1 is a 
Ha 4 orjfS. 



ing to Claim 2 S, wherein A is NH. 



aim 2 § of 27, wherein A 8 , is NH or N- 



vl M V I' 



I. I .'.i i .r ;|m hi . ijr^i* 



I 

r 




29. Tlie use according 



301 The vise accor<!|iig 
'up, 



selected front) jan jalkyl gr 
II and X 1 isNfl.: 



10 



32. The use accorr ihg io fH&im T 



to general formuja 6, A 



C, A 8 isN-(C 




, wherein A 9 is N and A 10 is CH. -' 

. * j " f . • . * 

laim 7 |>r 8, wherein one of R 1 , R 2 and R 3 is 
Ife-alkyl jgroup, F, CI and Br and the others are 



31. The use accor< ling 1 tiuy one if Claims 7 or 8, wjherein one of R 1 , 
R 2 and R 3 is slicked froJ i an flf^l groujj, an O-alkyl groupv F, CI and Br and 
the others are!,H. ^nd X 1 i | 



.1 and b is 2. 



! 



I 



t2)d-R a™ 



15 



33. Th| use accorJp & . 
O-alkyl grouty F ? CXor ijc, RJa|<i R* ardbc 
a group accordin^-to gen ;sral ^rjjftula tf, |v. 4 , 
. and A 1 1 are bpth C, A 



20 



34. The use accbr 

• ! 

lected fromlne group cd 
- 4-Cyclopropyhjncthyl- 
4 j 0-dihydTO-j3Hi-2^3;4,9| 



t>r 8, wherein G • isja group according 
10 are In CH, A 0 is RH, A 7 and A 11 are4»oth 



i 



mg jp|pain\7fw: 8, wherein R l is jan allcyl group, an 
both H, X 1 is NH,|a is 1, b is 2, G' ,is 
' A 5 and A 10 are all CH, A 6 is NH, 



and A is N. 



5r 8, wherein said compound is se- 



4-(3,3-Dime!thyl-butyl)l pipc|ia|!ine-l-cjJrboxylic acid 2-niethyl-4-(3-inethyl- 



25 



30 



4J.0-di'hydrcJ3HS-2,3;4 ) d 

- 4-(3-Methy)sullfanyl-pi| 
methyl-4, .1 0-dihydro-3B ]2;3, 
benzylamide. 

- 4-(2-Cyclopjro{jyI-ethy] 
.4,1 0-dihydro^I^.S,^ 

4-Cyclopropylmelhyl-j! ; pcr 
'4 > i0-dihydro-|3Hj-2,3,4,9 
_ T 4-Cyclopropylijiiethyl-i 
4,10-dihydro-3 



te1i#Jijbenzo|||Qazulene-9-carboiiiyl)-be 

'^nerazinl-1 -carboxylic acid';2-inethyl-4-(3- 



• -. i. \. ■ • 

• i ni 'Mit'".' « 



EmPf'ansszeit 14 



1*12,3,4,! 



•JIH4 



•.ijebj 



16:14'. 



pciJzMc-l^carioXylic acid 2-metljiyl-4-(3-methyl- 
tetr8jlz|i|ber^^ 




|-ieti^d-benzo[fjaztilene-9-carbonyl)- 

\ 

be-l-^arboxylic acid 2-inethy Mr(3-methyl- 
irbenzo 

^4-car|oAylio acid 3-nietliyl-4-(3-mcdiyl-^ 



aziaene-9 : carbdnylHien7.ylaniide v 



i:bclizo||!fr 

II- 1 -carloxyUc acid 3-fluoro^-(3-m 
•bcnzofaazulenc-^^ 
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j: 



metbyl-4-(3 -njietiy I -4, 1 0 
carbonyty-beii^yllamide, 



4-(3-:IVlctb.yl|-b\Btyl)-pipi razii .i 
dihydro-3H-2 j3 ,4:,9-tetra 



- 4-Cyclopen^hAejthyl-pjl^erazi 
-5^2,3,4,9 J ' 



AlO-dibydro- 



- 4-Cyclohexylmcthyl-pi jierazaraMl-caib: 
4,10-dmydro-3I^2,3,4,9;telxaa2||benzoj 



dihydi 



4-CyclopropykaethyI- , ._ 
4,1 0-dihydro-3Hj-2,3,4,9 I tetfor" ^ 

- 4-Cyclobuty|lmpthyl-pi jerazi 
dUiydro-3H-2L3 s 4i9-letia j zn-b e 

- 4-Cyclobutjjl methyl-pi erazifap- 
dUiydro.'31-l-^ 4,9-tetf aj : £a-b ei 
*-'4-(2-Cyclopropyl-ethyl .-pipi irl 
4,1 0-dihydro*3Hr2,3,4,9! tetrad 
-> 4-=Pcntyl-pif erslzine-.l r« ' *i bo c; 
3H-2,3',4,9-tetra|za-bonJ ib[f1a!z:i 

- 4rHexyl-pipjer£Kdne-l-( 'irbo?:; 
•3H-2,3,4,9Ttetraa!za-beti2 i[f] 
... (R)-4-(2-Mihil-bi»tyl) jpipeiaj 

4,10-dihydro-3M-2,3,4,9 tettt 

- 4^2-Ethyl-Vutjl)-pipei jizirie- 
dihydro-3H-2j,3 5 k9~tetia iza-l 

- 4-(2-MethyI-bUt-2-eny ii-pipei 
4,1 0-d%droj3*i-2 - ,3,4,9 1 tetri 
.- 4-Cycl6butylndtetbyl-pi e 
dihydro-3H-2j,3 1-,9-tetta | iza 

- 4-CyclobutyMiethyl-p^ecazk 



xiiliydro^SH-^Xp-tetiJiza-te 



era; 



- 4-Cyclobutylin ethyl-pi 
difeydro-3H-2j3,j.,9rtctrcfcz»-lic: 

- 4-Cyclopropyb riethyH j iper 
4,lO-dihydTO- I 3H , -2^,4,9 



T 



Erapfan&szeit M # -Pelt. .16: 1.4 



*V lr:.» *i ill* 1 1 



- 4-(2-Hy<koxyme(Iiyl-cv^^ acid 2^ 



:etraa: 



3H-2,l4,9 : tetraaza-berizo[f]azaleiie^9 T 



r'carboiylic acid 2-methyl-4-(3-methyl-4 J 0- 

! za-bpi§p6[f]a^ ^ 

jl^arHoxyHc acid 2-methy!-4-(3-methy1« 

be;iizo(|QazaIcne-9-carbonyl)- 

>xylic acid 2-methyl-4-(3-methyl- 
• i *** * * 
benzo||i]azulene-9-carbonyl)-benzylamide, 



■ benzol Oazulene-9-carboiiyl)-benzylaniide, 



i-carb( 
iffjazii 



\i *\ - r • 

e^l-catl roxylic acid 3-£hloro-4-(3.-methyl- - 



xylic acid 3-cWor6^l-(3-methyi-4,10- 
:cne-9^carbc>iiy1)-bcnzylaniidc, 



].-carb< xyliojicid 2-methyl-4-(3-raethyl--4, 10- 
Zo[fJazliiene-9-carboiiyl)-b^ 




irboxyltc acid 37melhyl-4-(3rmetliyl- 
•benzbj fJazulene49Tcarboiiyl)-beiizylmxi 
6 acid 2 -methyl^ . 
€ ^er9-cSafo^ 

\ acid 2-mcthyl^4 : (3-methyU4, 1 0-dihydi;o-. 
en^9-carbonyl)-benzylam]i cie, 
e- 1 -cM)oxylic acid 2-ine thy f*4-(3 -me thyl* 
^enzo|f]azule^ ide r 
arbox|lic acid 2-metbyi-4-(3-inethyl-4,10- 

llziiie-1 -farboxylic acid 2-methyl-4-(3-methyl- 
-freiizo|Ifla7:uIene-9-caLi>^ 



zboli- 



i. 1 
tetrad 



razme-l-cax 
IJbenzo 



: Jhearb|xylic acid 3-methyl~4-(3Htilet^^ 

i-carb|xyl ic lacid 3-fluor4^.(3-mQthyl--4 3 1 0- 
9[Qazifetie-9-car^^ ; 
i-carb|xylic acid 2-fluor6-4-(3-tnethyl-4^ 1 0- 

oxylic acid 2-fluoro^(3~raethyl- 
jflazuletve-ft-carboi^ 



is: I 



h> a n*i • 



1<> U*^JL<i Xtf:.ZO -I'M't^P *V 



1 



10 



20 



25 



4-CyclobutyW thyl-p 
3H-2,3 ,4,9-teljcaJ sa-ben: 
-' ^GyclopropylnLethyl 
dihydrb-3H-2i3,4 
- 4-Cyclobuty| 
diliydro-3H-2[3, 



35 



-9-tetra aa- 



4-Cycloprop|ylijjiethyl-^.erakij 
4,10-dihydro-p 
and . 

- ^-Cyclob-atyilKil'thyl-pi; [| razin< 
4,io-dihydro~3 



|2,3,4,9&ti-a; 



i* ! Ictfbc jcylic acid 4-(3-mejhyW,10-diliydro- 
iie-Ac! lrbonyi)-benzylara;de, ; '> \ .. 
Ill-cjarl oxylic acid 2-efhyj-4-(3 -methyl-^ 10-^. 
^9-tetra! |a-b'i Jif[f]aWl BDc-9-oaibooyl)-benzy'lan>ide, 
thyl-piiferazjn 



j$j-caibl xylic : acid 2-cbloro-4-(3rinetliyl4,10- 
^fJa^||ene-9-carbonyl)-bfen2ylaTriide.- 1 
Eil-Jar|Lxylic acid 2-chlolo-4-(3-methyl 7 
pb^nzol|ha2ideuc-9-carboiiyl)-beiizylaimde, 



35. the usfe of a qffimpo 



• 4-(33-DimeM-butyl) 



15 4,L0-dihydroJ 1 3H 



jaipera 
•2\3A9|!|eli:a 
- 4<2-Cyclopjr6i^y]-cthyl™ i 
w 4,10-d^ydi^3lf2,3,4,d 



- 4-Cyclopropybiiclhyl-j|per^zii 
4;i0-dihydro-l3BL2,3,4,9 



-carb| xy'lic acid 3-iT>efli6xy-4-(3-nieflayl- 
icnzbljtlazulene^-carboiiy^-beiizylaiiiide. 



feelectid from the group consisting of: . 
fe-lj-cfco'kylic acid 2-me|tiTyl-4^(3-metliyl- 
|en£ofeazul^^ 
Liper&ie-jliboxylic acid 2-mWiyl-4-(3-metb.yl- 

! fetal Jipeijaopaz^ " ' 

- 4-6yclopxotlyji aethyl-j !peuii|||l 4ar|oxyHc. acid 3-me^yl^3-intthyl- ■ , 

^lO-ddiydroJ^-^ 

' ;i||l4ai| oxyHcacid 3-fluoro-4 : (3-mcthyl- - : 
tieiiolqazulcne-9-ca^ . 
I |^ni<ith|l)-pipetaziiie- 1 -caiboxylic acid 2- . 



- 4^(2-HydroAyn|ethyl-c„ 
metliyl-4^(3-ihetjlyl-4,l ( 
carb'onyl)-bea2:y] miiide, 

- 4<3-MefliyI-b\|yl)-pip 
dihydror3H-2-,3,|,9-teta 

- 4-Cyc16pentyWediyH 
4,1 Ojliydtokty ,4,9 

iri; 



4-Cy|clohexylaj|ethyl-p] |era2it||||iL-carbjbxyliCi acid 2-iuethyl r 4-(3-n»ethyl 



30 4,40-'dibydro|3;l-C23,4>9 ttrfka 
' - 4-C^clopropymi.ethyl-] ipentei 
..^lO-cMhyd^ojs-I-liBAS M»zl 
• - 4-CyciobutylhJethyl-pi Ira2p|| 
" ' Ul * 



cUhydjro4H-2j,3,|9-tetr« 
- 4-CyclobutylpJ^fliyl-pi 
dihydro-3H-2 



in ■ •!.: m % y \ 

■'• <|il j:it .nil' ,s !>' Vl!"> 



' EiiiP fansszett 



!dmy , d»IE 

/lie acid 2-raethyV4-C3-methyl-4,10- 

•tin • • ' ffll •'<••' <' . , ' 

^[fJ^i|ienc-9-carbpnyl)-b;eiizylairade; 
|)cra^l|l|l- Jarl Joxylic acid 2-inetliyl-4-(3-mctlr>i- 
^-ti-aU llfcenzoj |pazulene-9-carboiiylH>^y. ,anii 5 de ' 



4.P,oi.j] 6:14 



■2l,4,9-tetraaza-bctizp[fjazulene-9-; 



eoto! qazulene-9^caTbonyl)-beii2ylatmd9i 
1.4ar Joxylic acid 3-cWoio-4-(3-metliyl 

lenzof 



hazulenc-9-carboi|yl)-benzylam^de, 
;al:lJxylic , add^3-chloro-4^3-thctbyi-^,10-- 

111 1 • f ffll J 1 ' * " | 

Mj|B[f]fc»ene-?-carbon s 
jbraziftlJI -carlJxylitf jacid : 2-meth]d-4-(3^et^^4; 1 Or 




i 



* • i • ' : 

i • ' "* 
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3.0 



35 




r 4r(2-Cyc1opi op 
4,10-dihydro-JH 

- 4-Pentyl-piperapiue-l 
3H-2,3,4,9-teljraa:5a-be; 

-' 4-Hexyl-pipeiaf iuc-l-i 
3H-2,3,4,9-te|i 

- (K)-4-(2-MeQi; 
4,10-dihydto-8I : 

- 4~(2-Etbyl-but; 



ram 



Jtl-ejhyl|j|rip^ fi 
2,3^4,9||etmiiz£ 
It ' 




dihydro-3H-2, 

- 4-(2-Methyl 
4,10-dihydro-31 

- 4-CyclobutyjLmcthyl-pii 
dihydro-3H-2p,4 ;9-tetraj 

- 4-Cyclobut : yjin;i^fliyi-pi] 
dihydro-3H-2 3, 

- 4-Cyclobutylni' 



dihydro-3H-2p, 



-ben; 
l-butyl)! 



[fjaiul 
ipeiraz 



2,3,4,9| pra&ca 
)-piper| due- 



■ 8 ■ ■ • - I i- 

|ie-J-d Irboxylic acid 3-rci3thyl-4-(3-nie^iyl- 
benzo|j pantf 

boiyhjlflac^di j-metbyl-4-(3-m^ \ 
^ oy,,1 ™c-Si-o!ftouyi)-bcti2ylamid©, * * I 
cici JmetKyl^(3-meth^M;i0-dihydr^ 





- 4-Cyclopro^ylmethyl-p 
4, 1 6-6jliydio^i^2\3 ,4,9 Iraaza-fb 
-4-Cyclobut>lmj:1hyl-pi] jpifcjnejj-cajttf^ 
3H-2>,4^9-te raap-ben: 

- 4-CyclopropylilttethyJk 



dihydro-3H 



-43I9- 



tetn 



25 . - 4.-GyclobutyJni|!tliyl-pt 



dihydro-3H-2i3,|;.9-tetra| 
4-Cycloprop!ylijiiethyl-p 
4, 1 0^dihydn)-3Ht2 > 3',4,9! 
and 

4-CycJlobutj/lUxi^hyl-pij 
4;10-ddhydro-3I-|^,3,4,9| 
for the manufacture of a 
erectile dysfuncflo|u. 



3(5. Aiket 
listing of prima* 



'•(■'•ti >i tin* ••' 1 »»}•'■ 



£a'pf ansszei tH'F 



:iod for 
flysme|j 



1k5.11.! . *ii,J 
eb.'|6:*J4 



era: 



razanq] 
peridiite 



e-9/-c$kbony))-bcnzylamide, 



eia^o|! 
bcfc} 

Hi 

Mvotol 
caVbc 



boxylic acid Z-ixiefliyl^CS-iTictliyl- 
azuleue-9-carboriyl)-beii2ylaiiiide, 
c acicl2-*metliyl-4-(3-methyl-4,l!0- 
ne-9-carbonyi)-benzylamide, 1 ^ 
boxylic acid 2~methyI-4-(3^iiiefliyl~ 
azuleue ^-carbony^-berizylaiiiiae, 

xylic acid ^3 : melhyU4-(3-mefliyl-:4,10- 

ene-9-carbonyl)-bexizyIaxnide, > '. 

xylic. acid 3-fluoro-4-(3-methyl-4, 



|ene-9 : Carbonyl)-bbiizylamide, , 
ylic acid 2-fluqro-4"(3-inelhyt4 ? 10- 
J!f]d2xi|ene-9-cait)onyl)-benzylamide / . • 
!6Hl^<|arioxylic acM2 r fluoj o-4-(3-inetliy : f- . 
enzo(l]azul^ . 



|jLe r 9-c^^ ; ] 

J§l-<jarf oxylic acid.2-etihiyi-4-(3~inetbyl-4,l 0- 

1 III * * ' * * * 

|ene-9-carbbByl)rbenzylamide/ j 

bixylic acid 2-chlo'r6-4-(3~metiiyi-4,10- 

jene-9-carbouyl)^^ j 



[(i^l-carloaLyliG acid 2-cliloro-4-(3-tnethyl- 
benp|fJazulene-9-carbon 

\ i " •• •• i- 

ca|rb|xyljc adid 3-meth^^ . 
azuteiie-9-carbb^ • ' 

joinposition for treatment of mal^b. . 

1 

• .j? .,1 ,-. . J.-. 

order selected- frojea the. group* con- ■ 
latjour, hypertension, RayuaUld's 

I » ... . 




disease, brain 
.anxiety, hypo] iati:emia, lil 
prises the adnjiiri stratum 
cally effective ai:r™ + 1 
phannaceuticallj 



15 



wherein; 

- G 1 is selected %om a £j|| a P 
10 . ing to general forfnula 3||.gro!uT 
• cording to genesri|j forrramS, 
group according to geneij|ji foian) 





nail cell lung cancer, depression, : 
congestive heart failure which corn- 
ed of such treatment of therapeuti- 
lordiag to general formula 1, or a ■ 



jp genleral formula % a group accord- 
Jig to -general fomiUla 4, a group ac r 
|up aclfbrdmig to general formula 6 and a 



' - \ 

v9l 



i - 



••• «•>_ H I" ii \ • 
' ,' ■! i!fii:<i v»'. 



EaPf ansszei t l4'.P|6b.. 16:14 

\ -II. • 



*» 1 'Im.MiL ' 1 ,i 001*1 



10 



15 




- A 1 is selected fi jtaiCH; 

- A 2 is selected fiom CH 

- A is selected fcpfn S, T 

If' 

- A 4 and A 5 aijeieuch sel 

- A 6 is selected H am CH 

- A 7 and A 1 [ are selecte 



A 8 and A 9 ocejs 



- A 10 is selected 



^A 12 aiidA i3 bre 

- A l ^.A i5 aiiaMf;aiese 

- X 1 is selecte i*.fi am O a 

- R 1 , R z and-R 3 aj each I 

- R- is selected fiom'H, a * 



13 



optionally substituted thi 
: tuted pyridyl, op Xonally 
optionally sufcsti 'uted 
substituted isoxazolyl; oj 
isothiazoiyl, -(< 



jjected 



selecte* 



CH(0 
|CH(0 

led* fro 
, |* 





. CH(OH)-(CH 2 ), r 
20 -R 3 andR 0 are.j 

: - R is selec.ted.frpin H, r 
V . O-aeyl, S-allcyl/l |lH 2 , Nil 
COa-alkyl, cblsH^ CO 

- R 8 is selected ■sbm.H, * 

! ■ : 

25 phenyl, optionally substi 
• * substituted fujyl Jbption? 
zolyl, optionally substitu 
ti onalty substi tuft Ijd isoxa 
• • "srituted dsothiaz o yl, F, C 
30 NH-aUcyU^JLfc 
N(alkyl)-acyl, ftA C0 2 H 
andCIfc • :f 

- Ar is selected.ffom opt 
phenyl; 

' 10 



• |\ in 9\Un*\ »i M >l 



.EraP 



fansszelt l.4.Keb!ii6M4 



4 



■aliyl, O and S; 
>)andjiqH; 
CH- and -CH=N-;. 

P M; v • 

jidO;.' " 

N(GH^)aR 7 and S ! ; 
;NH, ; N(CH 2 ) d R 7 £ih«iS; 



NH, N-sClib, S, N and CH; 



iyl,i6p 
ibstit 
az'oly 
qnallj 



-(CI I^O^ 



ntly'se 
op 
aifcyl 
[•italic, 

ited;p 
y subs 
jdttnc 

Wi o 
(f, liydi 
rqlidi 
£d 2 -a 



lkyl;,' Q-alkyl, F,' CI and Br, 

iyl, optionally substituted phenyl 
ubstiLuted furyl, optionally substi- 
lyl, optionally substituted pyrazolyl,. 
ly substituted oxazolyl, optionally 
cd thiazolyl, optionally substituted . 

( CHi 7 R 8 , -(CH 2 )£- . 



t2-R 8 > yCH 2 -GNC; 



A. 



!>StltU1 



i:i 



and .. * , 

I • •' '• ' ■ t ' v ' • • " • 
jjm alkylj, Ar and -(CH 2 )f-Ar; 

mbslltuted phenyl,' F,.OH, O-alkyl, 

2> NH-acyl, N(alkk)-acyl, C0 2 tf, 

iallcy^ 2 ,jCN andCF 3 ; . 

yljjacj'l/pptibnally substituted 

jonally substituted thienyl 4 optionally 

oJlyJ, optionaUy. Substituted pyra- 

Iptionjilly substituted oxazolyl, op- 

substitilted thiazolyl, optionally syb- 

,0-a^i;6-aeyl|s-aikyl,*NI4 2 ,' ' 

eridtnyj , 4-fnorpholi nyl, .NH-acyl , 

MK 2 , CONH-alkyL'CONCalkyl)^ CN 



IthiiJ a 



and optionally substituted 



•%>J * 'SO:-'.; 
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- a is Tor2 3 b 
and g,% i andj! 
provided that: 




**• UAAJH A **« 



not more thani o ie tof Ai|A 9 anlfl W 0 is NH, N(CH 2 )dR or S 

. 7 A ii „J. J t^uiSbi.i Jil| ousl 'iki- I! 



5 - A 7 •and A acmtdt both 



neither A 7 noij /{: . is N 

i and' A isN: 
- not more thanj a acjof AM A 15 a 



if one of A l A 



and 



oRe of A 14 , A ?5 Knd A l °l| NH : 



i 9 l 

1 1 a 

r k * 



,S or 3 jb is I 'dp, d id 1, 2 oi- 3; e is 1, 2 
all jnfceude||ly 1 c 2; 



L 8 , Alind A? 0 is NH, N(CH- 2 )<,R 7 or S; • 
-if A^isnot |4E^^CH-|ieioi|||)f A 8 JK 9 A 10 is MH, |N(CH 2 ) d R 7 oris or 
one of A 7 and'^-j} an. M |, mm mi ;; . 

NH,k-CH 3 

IN;" |.'.' • j • • * 
or Slthen A 12 and A 13 are both C; 



10.' -A 12 aiid. A 13 a^ J hot boffflfehi xuJt s ipous! 



IS 



42. The 1 aMiod' oi |o Clai J 41 , \Jici;eiri!c is 2.; 

* I " j flP. ill .I S r * 



' 'B.Tho 



• "44. The ihfetljod'oj 



C(=0), 

* 

. « I 

en.. 



i 

tliod oJ 



'37. Hie ftifettiQd of JUdim 

• .-. .1 i I ' I I ' 
and at least one is upt H . 1 

*: 'ft „ . 

38. The inkliod olgplaini 
from an alley! .g^o'ujp„ an 1 

■ .:• m 

- 39. The uifcth'od o 



i « j 

40. Hie method oi 
I 



41. Thein&thod 6i 
eral formula 3 



3-or4; f is 1,2 or 3" 



11^ 
i'pup, E 



1 1 1 i.i 



Claim 



EmPf anssze i t U-Reb .,.|8:|;4 
« li . • - • I 11 II- ! I - •• 



ttllH: 



r S or one of A 12 and A 13 is N, ' ■ * 

i • !' • ■ • 

»in al^ast one of R 1 , R 2 and R 3 H 

sin'ojle of R l , R 2 and R 3 .is selected 
CI aa|d !Br and the! others are H. i' 



>inXr 



is NH. 



sin aisT and b is 2. 

n • : . . 

.' j . .. ■: ■ :•• 

bin (Bj 1 is a group According to gen- 



, \ylac||pin A^ is CH 2 aiid i\. 2 is NH. j 



whdleiri A 



is NH or N-alkyl and A 2 i^ ^ 



3 is S aiid A 4 



and A 5 are botl 



i 

3th • 



f\S h \ • I.'i t > |..|vl- • '«•' ' B»l»fl !!I»JJ'». I 




, * io 



"" .46. The meth'od o jpainl 
arc 

.1 {. 

47. Tlfe infelriqc] oJjjlfClaitn 
botKCH 

'48. The m'eth'od olfjblainr 

is N. 

• i : i • 11L • - 

49. Th& frjeiliod o||plaim 
formula 6 or 7 ! 

•50. The U rihod ofljplaitn 

i 4 I sit i 

15 CH.. ' 
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51. ;rh6pieMod o: 
are both CH 

52. Tire iqqethod o: 
both CH. 



,53. Thfeai 



is R- ■: 



4 -25 



formula 4 or 6. 



•54. The method o 



55. The mtettiod o: 



'30 



. !56. The 

i 

I. • 

) : l57.Tha 



i 
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• iup.j.| I* :s> " 
' ll 

Empf anssze i t 1 4 F 



ijrffetliod oi 



btljod o: 



1 1 . 



fclaim 



laim 



Ilaim 



laim 



Zlkim m, wherein A? is NH. * 5 



fir .. 

etliod oj 



8 b.; 

lift. 



i'4i 



Claim 

,| ; 
lap: 



i .' 

i 
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